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Structure of the Workshop Manual 


Structure of the Workshop Manual 

This Workshop Manual describes all of the important operations for which special instructions are re- 
quired to ensure proper completionThis manual is essential for shop foremen and mechanics who 
need this information to keep the vehicles in safe operating condition. The basic safety rules, of 
course, also apply to all repairs on vehicles, without exception. 


Breakdown of the Workshop Manual 

1 . Overview of repair groups 

2. Record sheet for supplements 

3. List of contents 

4. Technical data 

5. Repair groups 


Breakdown of the repair groups 

1 . Table of tightening torques 

2. Special tools required 

3. Exploded diagrams 

4. Legends for the exploded diagrams 

5. Notes on assembly/application of special tools 

6. Diagnosis for the repair groups 


The Workshop Manual will be updated regularly by means of supplements which must be filed imme- 
diately to maintain the usefulness of the manual. Appropriate entries must be made in the record 
sheet to prove that the manual is complete. 

The content of this Workshop Manual will be supplemented with Technical Information Bulletins, 
which will be integrated into the manual from time to time. 

Descriptions of design and function can be found in the service training course reference material. 
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Layout of the exploded diagram 
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Manual Transmission, Controls. Case 


Disassembling and assembling transmission 
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Disassembling end assembling transmission 
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A - Repair group, numbers 

B - Repair groups, text 

C - Type of vehicle to repaired 

D - Page number 

E - Operation 

F - Impressum, supplement number, year of printing 

G - Diagram item number in the order of disassembling 

H - Special notes to be observed when installing or removing 


The notes on assembly/application of special tools which are given after the exploded diagram are 
always arranged in the order of text diagram. 
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This workshop manual describes all of the important operations for which special instructions are 
required to assure proper completion. This manual is essential for the shop foremen and mechanics, 
who need this information to keep the vehicles in a safe operating condition. The basic safety rules, 
of course, also apply to repairs on vehicles without exception. 


The information is grouped according to repair numbers which are identical to the first two digits 
of the repair time and warranty code. 


The repair group index, an alphabetical index and the register table are quick guides to find in- 
formation in the manual. 


Descriptions of design and function can be found in the service training course reference material. 


This workshop manual will be kept up to date with workshop bulletins, which will be made part 
of the manual from time to time. We recommend that these workshop bulletins be filed in the 
special folder provided for this purpose. 


SUPPLEMENT TO 928 REPAIR MANUAL 

(XVIII) 


Information Sheet - Extension of the 928 Repair Manual to 7 Volumes 
Overview of Repair Manual Volumes: 

= Drive Unit 
I - A = Drive Unit 
■ Drive Train 
= Drive Train 

= Chassis, Heating, Air Conditioning 
= Bodywork, Car Electrics 
= Car Electrics (Circuit Diagrams) 
= Car Electrics (Circuit Diagrams, '88 Models Onward) 


Volume 

I 

Volume 

I 

Vol ume 

II 

Volume 

III 

Vol ume 

IV 

Vol ume 

V 

Vol ume 

VI 

Volume 

VII 


Please file the pages in the volumes of the Repair Manual as follows: 

1. Please file pages 20 - 1 to 28 - 71 of the original Volume I - Drive Unit in 
the new Volume I-A - Drive Unit. 


2. The new Volume VII Car Electrics (Circuit Diagrams, '88 Models Onward) 
contains pages 97 - 281 to 97 - 305. 


List of Repair Groups 


General Technical Data Page 0.1 

Repair Groups Group 

Maintenance, Self-diagnosis 03 

Engine Engine, Crankcase 10 

Engine, Crankshaft, Pistons 13 

Engine, Cylinder Head and Valve Drive 15 

Engine, Lubrication 17 

Engine, Cooling 19 

Fuel Supply 20 

Air Flow Controlled Fuel Injection 24 

Exhaust System/Emission Controls 26 

Starter, Power Supply, Cruise Control 27 

Ignition System 28 

Transmission Clutch, Controls 30 

Torque Converter 32 

Manual Transmission, Controls, Case 34 

Manual Transmission, Gears, Shafts 35 

Automatic Transmission, Controls, Case 37 

Automatic Transmission, Gears, Valve Body 38 

Differential, Transaxle System 39 

Chassis Front Wheel Suspension 40 

Rear Wheel Suspension, Axle Shaft 42 

Wheels, Tires, Alignment 44 

Antiblock System 45 

Brakes, Mechanical 46 

Brakes, Hydraulics 47 

Steering 48 

Body Body-Front Section 50 

Body-Center Section 51 

Body-Rear Section 53 

Lids 55 

Doors 57 

Hardtop 61 

Bumpers 63 

Glasses, Window Control 64 

Exterior Equipment 66 

Interior Equipment 68 

Seats 72 

Seat Covers 74 

Heating, Heater 80 

Ventilation, Ventilation 85 

Air Condition Air Conditioner 87 

Electrics Instruments, Fuel Gauge, Alarm System 90 

Radio 91 

Windshield Wipers and Washer 92 

Exterior Lights, Lamps, Switches 94 

Interior Lights 96 

Wiring 97 
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Page 

General 

International Unit System 0.01 

Lifting Car 0.1 

Technical Data, General 0,3 

Technical data - Type 928 GT - 89 model 0.35 

Technical Data - Type 928 GTS - 1992 Model Year 0.36 

Maintenance, Self-diagnosis 

LH/EZK control unit error diagnosis 03-1 

Connection in the 928 S 4 03-3 

Starting error diagnosis 03-5 

Functional check of actuator and input signals 03-7 

Test code list 03-13 

System adaption 03-15 

Knock detection 03-17 

Trouble-shooting 03-19 

Error code list for the LH control unit 03-27 

Trouble-shooting, EZK control unit 03-29 

Error code list for the EZK control unit 03-37 

Resetting the error memory 03-39 

Operating instructions for system tester 9288 03-41 

Engine / Crankcase 

Tolerances and wear limits 10-01 

Technical data 1 0-02a 

Engine torque specifications 10-03 

Removing and installing engine 10-1 

Engine, removing and installing 10-11 

Engine, Crankshaft, Pistons 

Tools 13-1 

Engine support {special tool 9188) 13-2 

Crankcase tools 13-3 

Disassembling and assembling crankcase and crankshaft 13-4 

Sealing upper and lower crankcase sections 13-7 

Checking crankshaft bearing clearance 13-8 

Installing crankshaft oil seals 13-9 

installing upper and lower crankcase sections 13-10 

Machining flywheel 1 3- 1 0b 

Machining flywheel - 1984 models 13- 10b 
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Removing and installing flywheel 13-11 

Removing and installing pilot bearing 13-11 

Disassembling and assembling pistons and connecting rods 13-13 

Installing piston and connecting rod 13-15 

Tolerance group of pistons and cylinders 13-16 

Checking connecting rod bearing clearance 13-16 

Replacing beds for air pump, alternator and power steering pump ; 13-17 

Checking and adjusting belt tightness 13-18 

Checking and adjusting tension of alternator poly-rib-belt 13-1 8b 

Replacing drive belts for alternator, power pump air, pump and A/C compressor .... 13-18c 

Crankshaft tools 13-19 

Installing flywheel stop 13-20 

Crankshaft journal sizes 13*21 

Checking piston and cylinder bore 13-23 

Piston arrangement 13-24a 

Piston sizes, 84/85/86 models onward 13-24b 

Notes for installing pistons (32 valve engines) 13-24c 

Pistons, 87 models onward 13-24c 

Checking pistons and cylinder bores {32-valve engines) 13-24d 

Checking pistons and cylinder bores - Type 928 GTS (5,4 I) 13 - 24e 

Remachining cylinder bores 13-25 

Engine, cylinder head, valves 

Valve tools 15-1 

Disassembling and assembling valve drive 15-3 

Checking end play od camshaft . . . . . 15-6f 

Camshaft survey 15-6g 

Disassembling and assembling valve train 15-7 

Disassembling and assembling valve drive 15-8 

Machining valve seats 15-8a 

Checking valve guides 15-8a 

Removing and installihg valve springs 15-8b 

Checking and installing length of valve springs 15-8b 

Removing and installing camshaft drive belt and water pump 15-9 

Installing camshaft drive belt and adjusting timing 15-14 

Drive belts with HTD teeth (beginning with 1983 models) 15-16 

Checking and adjusting drive belt 15-17 

Machining cylinder head 15-19 

Disassembling and assembling tensioning roller housing 15-20 

Bleeding tenisoning roller housing (from 1983 models) 15-23 

Disassembling and assembling tensioning roller housing 15-24 
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Page 

Cylinder head tools 1 5-27 

Replacing valve guides 1 5-28 

Checking TDC marks on camshaft sprockets 15-31 

Tools (32 valve engine) 15-101 

Checking and adjusting toothed belt 15-102 

Replacing toothed belt 1 5-1 05 

Tools - cylinder head (32 valve engines) . . . . 15-109 

Disassembling and assembling cylinder head 15-110 

Tools - cylinder head (32-valve enginges) 15-112 

Tools - cylinder head, removing and installing valve springs 15-1 12a 

Removing and installing valve springs 15-1 12b 

Removing and installing valve stem seal 1 5-1 12b 

Installing valve stem seal, '87 models onward 1 5-1 1 2c 

Checking valve guides 1 5-1 1 2d 

Cylinder head - Tools replacing valve guides 1 5-1 1 2e 

Machining cylinder-head maiting face 1 5-1 12j 

Checking valve seat wear limit 15-113 

Checking and machining valve seats 15-114 

Valve dimensions 928 S 85/ 86 models onward 15-115 

Checking and adjusting installation length of valve springs (32-valve engines) 15-116 

Tools-Installing cylinder head 1 5-1 1 6d 

Modifications to the cytinder head {32 valve) 1 5-1 1 6e 

Cylinder head, installing 15-117 

Tools - Disassembling and assembling valve drive 15-119 

(Disassembling and assembling valve drive 15-120 

Camshaft installation overview 1 5-1 24 

Camshaft installation overview Type 928 S4, 928 GTS (5,4 I) 15-1 24a 

Removing and installing camshafts 1 5-1 25 

Installing camshaft seal 15-1 28a 

Removing and installing chain tensioner for camshafts 15-129 

Camshaft setting, checking and adjusting 15-131 

Cylinder head cover, dismantling and reassembling 15-137 

928 S4 Club Sport-Version 15-139 

Camshaft installation 1 5- 1 40 

Checking and/or adjusting camshaft settings 15-141 

Checking and/or adjusting camshaft settings, Type 928 GTS (5,4 I) 15-142 
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Engine, Lubrification 

Removing and installing lubricating system parts 17-1 

Oil pump, removing and installing 17-6 

Replacing shaft seat for oil pump 17-6a 

. Lubrification system components, removing and installing 17-6b 

Changing engine oil and engine oil filter 17-7 

Checking oil pressure 17-8 

Checking oil pressure 17-9 

Cleaning oil check valve for hydraulic valve tappets 17-10 

Cleaning of engine-oil system 17-11 

Engine, Cooling 

Changing coolant and bleeding cooling system 

Chaning cooling and bleeding cooling system 19-1 

Changing coolant and bleeding cooling system 19-2 

Checking coolant system cap 19-2a 

Checking coolant thermostat 19-2b 

Disassembling and assembling visco fan 19-3 

Disassembling and assembling thermostat housing for cooling system (ATF) 19-6 

Disassembling and assembling thermostat housing for cooling system 19-8 

Disassembling and assembling thermostat housing for cooling system - Notes 19*10 

Cooling-air flap control, '87 models onward 19-11 

Tighening torques, overview 19-11 

Function charts 19-15 

Removing and installing cooling-air flap motor 19-19 

Removing and installing fans 19-20 

Removing and installing cooling-air flaps 19-21 

Troubleshooting 19*22 

Function-testing senders 19-23 

Function-testing flap positioning motor 19-24 

Function-testing the output stage 19-25 
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Fuel supply 

Replacing fuel filler - up to 1980 models 20-1 

Removing and installing fuel pump 20-2 

Checking delivery rate of fuel pump - CIS 20-3 

Checking fuel pump delivery - AFC 20-4 

Checking fuel pump delivery - LH-Jetronic, beginning with 1984 models 20-5 

Hose diagram for CIS 20-6 

Arrangement of check valves 20-8 

Replacing check valve 20-9 

Disassembling and assembling accelerator pedal 20-10 

Removing and installing fuel tank 20-12 

Removing and installing fuel intank (Japan) 20-14 

Fuel level sensor, removing and installing 20-15 

Activated charcoal cannister for removal of tonix substances 20-17 

form fuel tank breather (diagram) 

Calibrating the tank sensor system for model 89 onwards 20-19 

Electronic fuel injection 

AFC equipment table 24-01 

Testing and adjusting specifications 24-1 

Adjusting idle - USA and Japan 24-3 

Adjusting idle speed and CO - USA and Japan, 1983 models 24-6a 

Checking fuel pressure 24-27 

Removing and installing pressure regulator 24-9 

Removing and installing intake air sensor 24-9 

Removing and installing cold start valve 24-10 

Removing and installing auxiliary air regulator 24-10 

Removing and installing temperature sensor II 24-1 1 

Removing and installing pressure damper . 24-11 

Removing and installing fuel injectors 24-12 

Disassembling / assembling fuel injector 24-13 

Removing and installing fuel injectors 24-13 

Removing and installing throttle housing 24-14 

Checking and adjusting microswitches on throttle housing 24-15 

Checking temperature sensor II 24-17 

Checking temperature time switch (for cold start valve) 24-17 

Checking auxiliary air regulator 24-18 

Checking cold start valve 24*18 

Checking vacuum control 24-19 

Checking pressure regulator 24-19 

Checking airflow sensor 24-20 

Checking pressure regulator 24-20 
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Troubleshooting AFC 24-21 

Hose Diagram for AFC 24-22 

Correcting CO level on air flow sensor 24-24 

LH-Jetronic equipment table 24-101 

LH-Jetronic air flow 24-1 02 

LH-Jetronic 24*104 

Troubleshooting LH-Jetronic 24-1 08 

Testing oxygen sensor operation 24-1 20a 

Testing and adjusting specifications 24-121 

Adjusting idle and CO, 1984 models 24-122 

Removing and installing heated wire air How sensor 24-125 

Removing and installing fuel cooler 24-126 

Specifiacations for testing and adjusting 24-201 

Equipment chart - LH-Jetronic 24-202 

Adjusting idle 24-203 

Correcting CO adjustment on air volume sensor . . 24-207 

Fuel path - LH-Jetronic 24-208 

Injection valves, removing and installing 24-209 

Testing and adjustment values for Type 928 S4 - 928 GT - 928 GTS (5,4 I) 24-21 1 

Equipment chart - LH-Jetronic 24-212 

Checking idle, USA cars and cars with catalytic converters 24-213 

Adjusting idle without catalytic converter 24-214 

Fuel path, LH-Jetronic 24-216 

Modified breather for crankcase and cylinder heads 24-218 

Testing oxygen sensor operation 24-219 

Testing oxygen sensor operatio 24-221 

Coding for LH control unit 24-222 

Removing and installing rotary idle actuator 24-223 

Fuel mixture 

Tightening torque for fuel system 25-01 

Replacing air cleaner element 25-1 

Adjusting idle and CO 25-2 

Testing and adjusting specifications 25-5 

Pressure tests 25-7 

Connectig and bleeding pressure gauge 25-8 

Checking system pressure 25-10 

Checking control pressure "warm" 25-10 

Checking entire fuel system for leaks 25-1 1 

Checking control pressure "cold" 25-12 
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Checking function of hot start valve (CIS) 25-1 2b 

Checking hot start valve for leaks (CIS) 25-12b 

Pressure tests with VW 1318 25- 12c 

Connecting and bleeding pressure tester VW 1318 25-12d 

Connecting and bleeding pressure tester VW 1318 25-1 2e 

Checking system pressure 25-1 2f 

Checking control pressure "warm" 25-1 2f 

Checking and adjusting rest position of air flow sensor plate 25-13 

Replacing pressure relief and residua) pressure valves 25-14 

Removing and installing mixture control unit 25-15 

Disassembling and assembling mixture control unit 25-17 

Disassembling and assembling mixture control unit 25-21 

Removing and installing fuel injectors 25-23 

Removing and installing oxygen sensor 25-25 

Resetting elapsed mileage switch 25-26 

Removing and installing control unit for AFC fuel injection and oxygen sensors 25-26 

Exhaust system/ Emission Controls 

Replacing fitter element of air pump 26-1 

Checing tightness of exhaust flanges 26-1 

Hose Layout 26-3 

Intermediate and/or final mufflers - single pipe system 26-6 

Replacing intermediate and/or final mufflers 26-7 

Intermediate and/or final mufflers - twin pipe system 26-8 

Replacing intermediate muffler and final muffler 26-9 

Replacing final muffler 26-9 

Starter, Power Supply, Cruise Control 

Checking battery . 27-1 

Automatic cruise control (tempostat) 27-3 

Removing and installing tempostat control 27-6 

Removing and installing tempostat switch (steering column switch) 27-6 

Removing and installing clutch pedal switch 27-7 

Removing and installing vacuum servo 27-8 

Removing and installing cable on vacuum servo 27-9 
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Troubleshooting automatic cruise control (tempostat) 27-10 

Checking multiple pin plug of control with voltmeter or test lamp 27-12 

Checking multiple pin plug of control with ohmmeter and igntion turned off 27-13 

Removing and installing starter 27-15 

Removing and installing tempostat control unit 27-17 

Removing and installing steering column switch, actuator 27-18 

Removing and installing bowden cable . 27-19 

Removing and installing clutch pedal switch 27-20 

Troubleshooting, tempostat 27-21 

Tempostat control unit pin assignment . 27-21 

Testing multi-pin plug of tempostat control unit 27-22 

Alternator, removing and installing 27-25 

Ignition system 

Ignition components 28-1 

Cautions when repairing electronic ignition systems 28-3 

Adjusting ignition timing 28-4 

Distributor specifications 28-7 

Removing and installing distributor 28-8 

Replacing spark plugs 28-9 

Removing and installing vacuum unit 28-10 

Troubleshooting electronic ignition system 28-11 

ignition components 28-21 

Ignition adjusting and testing values 28-22 

Adjusting ignition timing 28-23 

Checking ignition timing 28-24 

Checking distributor 28-25 

Equipment table 28-31 

Checking distributor 28-34 

Equipment table 28-35 

cautions when repairing electronic igniton systems 28-39 

Electronic ignition system 28-40 

Important car information 28-44 

Removing and installing electronic ignition control unit 28-45 

Removing and installing transistorized ignition control unit 28-45 

Removing and installing transistorized igniton control unit 28-46 
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Ignition System 

Removing and installing transistorized igniton control unit 28-46 

Removing and installing speed/reference mark sensor 28-46 

Removing and installing distributor 28-47 

Removing and installing TDC sensor 28-48 

Removing and installing TDC sender 48-48C 

Troubleshooting electronic ignition system 28-49 

Equipment survey 28-65 

Replacing spark plugs 28-67 

EIK control-unit coding 28-69 

Checking the transmission protection switch (automatic transmission) 28-71 

Equipment table 28-73 

Equipment table Type 928 GT - 928 GTS (5,4 1) 28-74 

Ignition circuit temperature sensor, removing and installing 28-75 

Checking the ignition circuit monitoring relay 28-77 

DME Diagnosing / Troubleshooting D24/28-1 

LH-Diagnosis/ Troubleshooting D24-11 

EZK-Diagnosis / Troubleshooting D28-1 
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Clutch, Controls 

Technical data 30*01 

Torque specifications for manual transmission, gear shift, central tube 30-03 

Technical data 30-05 

Technical data (transmission type A 28.01 ) 30-08 

Torque specifications 30-09 

Technical data 30-013 

Technical data (transmission type A 28.01 ) 30-014 

Checking clutch play 30-1 

CJutch operation 30-1 

Adjusting clutch spring 30-1 

Checking wear of clutch discs 30-2 

Bleeding clutch 30-2a 

Removing and installing clutch pedal 20-2b 

Removing and installing clutch spring 30-2g 

Removing and installing clutch 30-3 

Remvoing and installing clutch, single-disk clutch, '87 models onward 30-6b 

Disassembling and assembling clutch (diameter-centered) 30-7 

Disassembling and assembling clutch (dowel pin-centered) 30-10 

Disassembling and assembling clutch (diamenter and dowel pin centered) 30-17 

Clutch linkage versions 30-20 

Ball stud versions 30-21 

Replacing ball stud 30-21 

Removing and installing clutch housing 30-22 

Checking clutch discs 30-23 

Checking clutch pressure plate 30-24 

Checking clutch intermediate plate 30-24 

Overhauling clutch slave cylinder 30-25 

Checking clutch disc for wear 30-27 

Torque converter 

Removing and installing torque converter 32-1 

Manual transmission / controls, case 

Changing transmission oil 34-1 

Removing and installing transmission 34-3 

Adjusting transmission suspension 34-8a 

Disassembling and assembling shift linkage 34-8c 

Disassembling and assembling transmission 34-9 

Disassembling and assembling upper case cover with reverse gear lock 34-19 
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Manual transmission / Gears and shafts 
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Disassembling and assembling pinion shaft 35-5 

Determining shim thickness H X" 35-1 1 

Determining shim thickness "Y" 35-13 

Measuring Distance "Z" between input shaft and pinion shaft 35-15 

Disassembling and assembling synchronizers 35-17 

Disassembling and assembling countershaft Hub/Gears 35-21 

Automatic transmission / Controls, Case 

Removing and installing transmission 37-1 

Removing and installing selector cable . . , 37-9 

Removing and installing selector lever cover frame 37-1 Oa 

Adjusting selector cable 37-11 

Cable and backup light switch operation 37-12 

Removing and installing accelerator cable 37-13 

Adjusting throttle pressure cable 37-14 

Neutral/park starting switch 37-15 

Disassembling and assembling front converter housing 37-17 

Removing and installing final drive housing 37-21 

Removing and installing rear transmission case and rear converter housing 37-26a 

Disassembling and assembling rear converter housing 37-27 

Disassembling and assembling final drive housing 37-31 

Disassemlbing and assembling transmission 37-35 

Disassembling and assembling transmission case 37-45 

Installing automatic transmission section 37-53 

Automatic Transmission / Gears, Valve Body 

Checking transmission operation 38-1 

Troubleshooting 38-11 

Removing and installing valve body 38-21 

Replacing ATF and filter 38-25 

Flushing ATF cooler and lines 38-28 

Disassembling and assembling centrifugal governor 38-29 

Disassembling and assembling gear assembly 38-33 

Disassembling and assembling clutch K 1 38-41 

Disassembling and assembling clutch K 2 38-47 


2 


Table of contents 

Printed in Germany - XXIX, 1992 


928 


Table of contents 


Volume II 


Page 


Differential / Transaxle System 

Removing and installing differential , . , . 39-1 

Disassembling and assembling differential 39-5 

Adjusting pinion and ring gear 39-11 

Removing and installing final drive for automatic transmission 39-21 

Disassembling and assembling bearing assembly for automatic transmission 39-25 

Determining thickness of shims for bearing assembly 39-29 

Adjusting pinion and ring gear (automatic transmission) 39-31 

Removing and installing central tube {automatic transmission) 39-41 

Checking drive shaft (automatic transmission) 39-49 

Disassembling and assembling limited slip differential 39-55 

Removing and installing central tube {manual transmission) 39-61 
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Checking drive shaft (manual transmission) 39-65 

General 

5 speed manual transmission type G 28 30-0201 

Technical data 30-0203 

Torque specifications 30-0205 

Manual Transmission / Controls, Case 

Disassembling and assembling transmission 34-201 

Disassembling and assembling manual transmission ('87 models onward) 34-21 4a 

Adjusting shift forks 34-215 

Adjusting shifts 34-217 

Adjusting gearshift ('86 models onward) 34-21 8a 

Adjusting gearshift ('87 models onward) 34-218c 

Disassembling and assembling upper transmission cover with reverse gear arrest . . . 34-219 

Disassembling and assembling upper transmission cover ('87 models onward) 34-220 

Dismantling and assembling housing cover with oil pump 34-221 

Replacing O-ring for spray tube (type G28/57) 34-223 

Manual Transmission / Gears and Shafts 

Disassembling and assembling drive shaft 35-201 

Disassembling and assembling drive pinion 35-205 

Disassembling and assembling countershaft 35-215 

Disassembling and assembling layshaft ('87 models onward) 35-219 
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Tightening torques 30-0105 

Torque Converter 

Removing and installing torque converter 32-101 

Removing and installing selector lever cover frame 37-101 

Removing and installing selector lever cable 37-103 

Adjusting selector lever cable 37-105 
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General 


NEW INTERNATIONAL UNIT SYSTEM 


The "Legislation Concerning Units of Measurement" was passed in the Federal Republic of Germany 
on July 5, 19 70, The new units have to be applied in official and business transactions by the end of 
the allocated transition period on December 31, 1977 (some even earlier). 


The new units are derived from the international system of basic units. 


Basic Units 


Factor 

Unit 


Name 

Symbol 

Length 

Meter 

m 

Mass 

Kilogram 


Time 

Second 

s 

Electric strength 
of current 

Ampere 

A 

Temperature 

Kelvin 

K 

Intensity of light 

Candela 

cd 

Substance quantity 

Mol 

mol 
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Decimal multiples and parts of units can be made by adding prefixes in front of the unit symbols. 


Pr ef ix es 


Power of ten 

Prefix 

Prefix Symbol 

12 

10 

Tera 

T 

9 

10 

Giga 

G 

io 6 

Mega 

M 

3 

10 

Kilo 

k 

2 

10 

Hecto 

— 

h 

10 

Deka 

h . — ■ - ■ ■ - 

da 


Deci 

d 

io* 2 

Centi 

c 

io' 3 

Milli 

m 

-6 

10 

Micro 


l(f 9 

Nano 

n 

io" 12 

Pico 

P 


Examples: 


1, Unit m (meter). By adding prefix k (kilo) we have km (kilometer - l f 000 m). 


2. Unit s (second). By adding prefix m (milli) we have ms (millisecond = 1/1000 s). 
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rhe following list is a survey of important units used frequently in motor vehicle repair operations. 


List of V nits 


Factor 

Basic Unit 

Other Acceptable Units 

Remarks 

Length 

m 

^ni, mm, cm, dm, km 
, etc. 

No longer acceptable: 
yU for 0, 001 mm 

0. 001 mm - 1 

Area 

o 

m 

2 2 2 
mm f cm , dm etc. 

No longer acceptable: 
qm, qrnm, qcm etc. 

Volume 

3 

m 

3 3 3 
mm , cm , dm etc. 

1, ml, cl etc. 

No longer acceptable: 
cbm t emm, ccrn etc. ( 
ltr. , Ltr, 

, 3 
1 1 = 1 dm 

Plane 
angle 

rad 

(radiant) 

0 , 
(degree) 

1 (minute) 
" (second) 

1 rad = 1 m/m 
1° =T/180 rad 
1° = 60' 
1' = 60" 

* not acceptable for inch 

Solid 
angle 

sr 

(steradiant) 

2 2 
m /m 

2, 2 
1 sr - 1 m /m 

Mass 


g, mg, dag etc. 
t, kt ( Mt etc. 

No longer acceptable: 
pound, hundredweight, 
doubl e - hundreds eight 

1 t = 1000 kg 

Weight is given in kg 
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Factor 

Basic Unit 

Other Acceptable Units 

— - . - ......... .. — ■ i 

Remarks 

Density 

kg/m 3 

3 3 
kg/dm , kg/l t g/cm 

etc. 

No longer acceptable: 
specific weight 

Time 

s 

min (minute) 
h (hour) 
d fday) 
a (year) 

3h = 3 hours 

3 h = 3 o'clock 

For time data, e.g. 

3^40 m 20 S min can be 
abbreviated in m 




No longer acceptable: 

OCLi , ^^L-. | 111 . 

Volumetric 
flow 

(flow rate) 

m /s 

cm /min 
1/s, 1/h etc. 


Frequency 

Hz (Hertz) 

kHz, MHz etc. 

1 Hz - 1/s 

Speed of 
! revolvement 



s 

1/min 

. -1 

min 

No longer acceptable: 
U/min, Upm 

Speed of 
travel 

m/s 

km/h 

— — — ■- ■■■ ■ — ■ - — ■ — 


Accelera- 
tion 

2 

m/s 


g (acceleration of fall) 
g«9,81 m/s 2 

Force 

N (Newton) 

kN, MN etc, 

i 

No longer acceptable: 
p, kp, Mp, dyn 




2 

1 N = 1 kg m/s 

1 kp - 9 81 N 2^10 N 

Pressure 

N/m 2 

Pa (Pascal) 

bar, mbar 
etc. 

No longer acceptable: 
kp/cm , atm, at, ata, 
atii, atu f mmHg, Torr, 
mWs 




Pressure or vacuum must 
be specified, e.g. : 
2 atii 2 bar pressure - 3 bar 
0,4 atu n 0,4 vacuum - 6 bar 
5 ata « 5 bar 


0,04 


Internation Unit System 


Printed in Germany 


9 28 


General 


Factor 

Basic Unit 

... ....... 

Other Acceptable Units 

Remarks 




, 2 

1 N/m = l Pa 

1 mbar = 100 Pa 

1 bar 1 kp/cm - 1 at 

1 bar = 750 Torr 

Mechanical 

stress 

(strength) 

N/m 2 

, 

, 2 
N/m 

No longer acceptable: 
kp/cm ( kp/mm 

Dynamic 
viscosity 

Pa s 

■ — - - -- - - 

mPa s, yUPa s 

, . — — ~ 

No longer acceptable: 
P (Poise), cP, kg s/m 2 , 

dyn s/cm 2 




1 Pa s = 10 P 

2 

0.1 kg s/m 

Kinematic 
viscosity 

2, 
m /s 

2 2 
cm /s, mm /$ 

No longer acceptable: 
St (Stokes), cSt, £ 
(Engler degree) 


1 


i — . , „ m 

2 . 

1 cm /s = 1 St 

Torque 

Nm 

Ncm, Nmm 

No longer acceptable: 
kpm, kpcm, etc. 




1 Nm »O t l kpm ^ 

lNm = l kgm 2 /s 2 

Work, energy, 
heat quantity 

J (Joule) 

mj, kj etc, 
Km, kWh, Ws 

No longer acceptable: 
kpm, erg, cal, kcal, 
PSh, We (thermal unit) 




1 J - 1 Nm - 1 Ws 
1 J « 0. 1 kpm 
1 cal = 1 WE*a 4,19 J 
1 PSh ^0.736 kWh 

Specific fuel 
consumption 

kg/kWh 

g/kWh, kg/J 

' — '■■ ■ ,-,->.„., 

No longer acceptable: 
g/PSh, kg/PSh 

Power 

W (watt) 



mW, k\V etc. 



No longer acceptable: 
PS 




1 PS 0.736 kW 
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Factor 

liasic Unit 

Other Acceptable L 1 nits 

Remark 

Weight 
coefficient 

kg/W 

kg AW 

No longer acceptable: 
kg/PS 

Temperature 

K (Kelvin) 

°C 

No longer acceptable: 
°K (degrees Kelvirij, 
grd. 'temperature dif- 
ference; 

J. („ - 1 K 

Electric 

current 

strength 

A (ampere) 

yuA, mA etc. 


Electric 
voltage 

V (volt) 



yUV ( mV, etc. 

1 V = 1 V//A 

Electric 
resistance 

ft (Ohm) 

mA , kQ etc. 

l&L = 1 V/A 

- 

Electric 
charge, 
61 ectricai 
quantity 

C (Coulomb) 

Ah, As 

1 C = 1 As 

Electric 
capacitance 

F (Farad) 

pF, /iF, mF If = 1 C/V 

Sound level 

phon 

dB (decibel) 


Light flux 

lm (Lumen) 


1 lm = 1 cd sr 

Light 
intensity 

lx (Lux) 


1 In = 1 1mm" 


0.06 
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General 


LIFTING CAR 


1 , Lifting with hoist 
Only use lift points shown, 


Caution 

When driving car on hoist platform, make 
sure that there is sufficient space between 
hoist and car. 



Front 


On car jack pick-up point. 
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General 


2 m Lifting with floor jack 


Side 

Front or rear on pick-up points for car jack. Use 
an appropriate piece of wood between jack lifting 
plate and pick-up point. 




Note 

Never raise car on engine oil pan or transmission, 
since this could cause serious damage. 


0.2 Lifting Car 
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G e n e r a 1 


TECHNICAL DA TA 


(Adjusting specifications and wear limits are listed in each individual repair group. ) 
Note: USA values in brackets. 


Engine 

Internal engin code 


M 28/03 w/man. trans, 
M 28/04 w/auto. trans / 


No. of cylinders 


Bore 


Stroke 


Displacement (actual) 


mm/in. 


mm/In. 

3 3 
cm /in. 


8 

95.0/3.74 
78.9/3.11 

4474/272.9 7 


Compression ratio 

Max. engine power, DIN 70020 
Net power, SAE J 245 
at engine speed 

Max, torque, DIN 70020 
Net torque, SAE J 245 
at engine speed 

Max* specific power output, 
DIN 70020 
SAE J 245 

Engine speed limit 

(by electronic cut-off of fuel pumps) 


kW/HP 
kW/HP 
rpm 

Nrn/kpm 
Nm/ft lbs 
rpm 


kW/1 / HP/1 
kW/1 / IIP/1 


8.5 : 1 

169/230 
164/219 
5250 

343/35,0 

333/245 
3600 


40/54 
38/51 


6300 - 200 


Engine weight (dry) 


kg/lb 


260/573 


Engine Design 


Type 


Crankcase 


Crankshaft 


Connecting rods 
Pistons 


8 cylinder, 4 stroke, internal 
combustion V- engine 

Two-piece, cast light alloy, 
without cylinder liners 

Forged steel, 5 bearings 

Forged sintered steel 


Cast ligth alloy, chrome plated 
or iron coated bearing surfaces 
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Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 
Valve train 

Timing (1 mm lift, zero Int. opens 

valve clearance) Int. closes 

Exh. opens 
Exh. closes 

Valve clearance 
Engine Cooling 

Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 
Oil pressure indication 

Oil consumption 1/1000 km 

qt/600 mi. 

Exhaust System 
Emission control 
Heating 

Fuel System 
Fuel supply 


Cast steel, runs in camshaft housing without 
bearing shells 

Toothed belt and tensioning roller 
Aluminum 

1 intake, 1 exhaust, overhead, in-line 

By overhead camshaft an^d hydraulic cam 
followers 

8° ATDC 
55° ABDC 

38° BBDC 
20 BTDC 

Automatic hydraulic adjustment 

Closed cooling system, mechanical 
fan with viscous coupling (electric 
fan and thermo switch for air 
conditioning) 

Pressure lubricating system with sickle 
type pump 

Full flow 

Approx. 5 bar at 80 to 100° C/176 to 212° F 
oil temperature 

Indicator lamp and pressure gage 
Approx. 1.5 


Double pipes up to catalytic converter, 
intermediate and main mufflers 

EGR, air pump 

Warm water heater with heat exchanger 
and blower 

CIS (continuous) fuel injection 

2 elec, delivery pumps, connected in 
series 


0.4 
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General 


Fuel octane requirement 


RON / MON / C LC 91/34/87 


Electrical System 


Battery voltage 


V 


12 


Battery capacity 

Battery capacity (optional) 


Ah 

Ah 


66 
88 


Alternator output 


A/W 


90/1260 


Ignition (breakerless) 


Firing order 


Trans itonzed /coil ignition 


1-3-7-2-6-5-4-8 


Basic ignition setting 


31° BTDC at 3000 rpm with vacuum 
hose disconnected 


Spark plugs 


Bosch W 145 T 30 
Beru 145/14/3 A 


Spark plug gap 


mm /in. 


0.7 + 0.1/0.028 + 0.004 


Transmission 


Rear-mounted (5-speed manual 
transmission) combined with 
final drive , Connected to front- 
mounted engine/clutch by 
central tube. 


Clutch 


Pressure plate 


Double disc, diaphragm spjing 
dry clutch 

MFZ 2/215 Ks ph 


Body Type Coupe with integral steel body, 

2 doors, rear lid and retractable 
headlights. Aluminum hood, 
doors and bolted front fenders, 
(sliding roof optional) 
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Dimensions 


(at total permissible weight) 


Length 

Width 

Height 

Wheelbase 

Track 

front at curb weight 
at total weight 

rear at curb weight 
at total weight 

Ground clearance 

Overhang angle 


mm/in* 


mm/in. 


mm/in. 


mm/in. 


mm /in. 
mm /in. 

mm /in, 
mm/in, 

mm/in. 


4462/175,67 
1836/72.28 
1311/51.61 
2500/98.43 


front 
rear 


1545/60.82 
1551/61.06 

1514/59.60 
1530/60,23 

119/4.69 

22° 

18° 30* 


Weights 

Curb weight without options 


Front 

Rear 

Total 


Curb weight with options 


Max, axle load. 


Front 

Rear 

Total 

front 
rear 


Max, total weight 

Max. roof load, including 
roof rack 

Max. trailer load 

without trailer brakes 
with trailer brakes 

Max, towing weight 


kg/lb 
kg/lb 
kg/lb 


kg /lb 
kg /lb 
kg /lb 

kg/lb 
kg/lb 

kg/lb 


kg/lb 


kg/lb 
kg/lb 

kg/lb 


Man. trans. 

745/1642 
745/1642 
1490/3285 

Man. trans, 

765/1686 
765/1686 
1530/3373 

900/1984 
1000/2200 

1870/4123 


35/77 


Auto, trans, 

745/1642 
785/1731 
1530/3373 

Auto, trans ( 

765/1686 
795/1753 
1560/3492 


750/1653 (up to grades of 16 %) 
1600/3527 (up to grades of 16 %) 

3470/7650 


Max. tongue weight 


kg/lb 


50/110 


0.6 Technical Data, General 
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General 


Filling Capacities 
Engine oil 


Engine oil change 1 tr/qt 

Engine coolant 1 tr/qt 
Transmission oil 

Transmission and differential 1 tr/qt 

Fuel tank 1 tr/gal. 

Brake fluid reservoir 1 tr/qt 
Windshield washer and 

headlight cleaner reservoir 1 tr/qt 

Cleaning solution reservoir 1 tr/qt 


HD oils to API classification or SE,. 
viscosity: summer SAE 30, winter SAE 20, 
at continuous temperatures between 
- 15° C and 0° C SAE 20 W 20, or 
SAE 10 W for continuous temperatures 
below - 15° C. (multi-grade oils: 
15 W 50 or 20 VV 50 when approved). 

Approx. 6.5/6.35 (level on dipstick 
is important) 

Approx. 16/17 

Hypoid oil SAE 90 to MIL-L 2105 B, 
API classifiaction GL 5* 

Approx. 3,8/4 

Approx. 36/22,5, of which 11 liters 2,9 gal. 
for reserve 

Approx, 0.2/0,2 

Approx. 8/8,5 (water) 
Approx. 0.6/0.6 


Performance 


(with 5 -speed transmission) 


Top speed 


km/h / mph 


above 230 / 144 


Acceleration 0 - 100 km/h, 

0-62 mph 


6.8 


1000 m from standing start 


27*0 


Power to weight 


kg/kW / kg/HP 8.3/6.0 


Hill Climbing (with 5- speed transmission) 

1st gear % 71 

2nd gear % 41 

3rd gear % 28 

4th gear % 18 

5th gear °Jo 11 


Printed in Germany 


Technical Data, General 


0.7 


928 


General 


TECHNICAL DATA - 1980, 1981, 1982 Models 


(Adjusting specifications and wear limits are listed in each individual repair group, ) 


Engine 

Internal engine code 
No, of cylinders 
Bore 
Stroke 

Displacement (actual) 

Displacement (rounded 
off) 

Compression ratio 

Max. engine power, DIN 
70020 

Net power, SAE J 245 
at engine speed 

Max. torque, DIN 70020 
Net torque, SAE J 245 
at engine speed 

Max. specific power 
output, DIN 70020 
SAE J 245 

Engine speed limit 


mm/in. 
m m /in. 
cm 3 /in. 3 

q 

cm 


kW/HP 
kW/HP 
rpm 

Nm/kpm 
Nm/ft. lbs, 
rpm 

kW/1 / HP/1 
kW/1 / HP/1 


M 23/13, automatic M 28/14 

from 1981: M 28/15, automatic M 28/16 

8 

95.0/3. 74 
78.9/3.11 
4474/272, 97 

4420 
9. 0 : 1 

17 0/231 
165/220 
5250 (5500) 

360/36. 7 

348/265 

4000 

38/52 
37/49 

without 


Engine weight (dry) 


kg/lb 


245/540 


Engine Design 


Type 


Crankcase 


Crankshaft 


Connecting rods 


Pistons 


8 cylinder, 4 stroke internal 
combustion V- engine 

Two-piece, cast light alloy, 
without cylinder liners 

Forged steel, 5 bearings 

Forged sintered steel 

Cast light alloy, chrome 
plated or iron coated bearing 
surfaces 
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Camshaft 
Camshaft drive 

Cylinder head 
Valve arrangement 

Valve timing 

Timing (1 mm lift, 
zero valve clearance) 


Valve clearance 


Engine Cooling 


Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 
Oil pressure indication 

Oil consumption 1/1000 km 

qt/600 mi. 


Cast steel, runs in camshaft 
housing without bearing shells 

Toothed belt and tensioning 
roller 

Light alloy 

1 intake, 1 exhaust, over- 
head, in-line 

By overhead camshaft and hy- 
draulic cam followers 

Intake opens 12° after TDC 
Intake closes 48 after BDC 
Exhaust opens 32° before BDC 
Exhaust closes 6° before TDC 

Automatic hydraulic adjustment 


Closed cooling system, mechan- 
ical fan with viscous coupling 
(electric fan and thermo switch 
for cars with air conditioner) 

Pressure lubricating system 
with sickle type pump 

Full flow 

Approx, 5 bar at 80 to 100° C/176 to 2i2° F 
oil temperature 

Indicator lamp and pressure 
gauge 

Approx. 1« S 


Exhaust System Twin pipes up to cataly- 

tic converter, then single pipe 
to center and final mufflers 

Emission control Oxygen sensor with 3- way 

catalytic converter ; from 1981 additional secondary 
air injection 

Heating Warm water heater with heat 

exchanger and blower 


Fuel System AFC (Air Flow Controlled) 

fuel injection 

Fuel supply Electric delivery pump 


0, 10 
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General 


Fuel octane requirement RON/MON/CLC 


91,84, 87 leadfree 


Electrical System 

Battery voltage 

Battery capacity 

Battery capacity 
(optional) 

Alternator output 

Ignition (breakerless) 

Firing order 


V 
Ah 

Ah 
A/W 


12 

66 

88 

90/1260 

Transistorized coil ignition 
1-3-7-2-6-5-4-8 


Transmission 


Front- mounted engine, rear- 
mounted transmission, bolted 
to a rigid, central tube to make 
up a rigid drive unit/trans- 
axle. Front-mounted engine, 
clutch, torsion drive shaft to 
transmission running in rigid, 
central tube, rear- mounted 
transmission and final drive 
unit, double constant velocity 
joints, rear wheels 


Clutch 


Double* plate, diaphragm spring, 
dry clutch (pull- to- release type) 
on engine side 


Automatic transmission 


Hydraulic torque converter, 
stall ratio approx, 2, 0 : 1 


Body Type 


Coupe with integral steel body, 
2 doors, rear lid and retract- 
able headlights. Aluminum hood, 
doors and bolted front fenders, 
(sliding roof optional) 
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Dimensions 


Length 
Width 

Height (at DIN curb- 
weight) 

Wheelbase (in designed 
position) 

Track : 

front at curb weight 
at total weight 

rear at curb weight 
at total weight 

Ground clearance at 
total weight 

Bed clearance at 
total weight 

Overhang angle 
front at total weight 
rear at total weight 


mm/in, 
mm/in, 

mm/in. 

mm/in, 

mm/in. 
mm/in, 

mm/in f 
mm/in, 

mm/in, 

mm/in. 


4462/175.67 
1836/72. 28 

1282/50. 47 

2500/98. 43 

1549/60,98 
1552/61. 10 

1521/59, 88 
1529/60. 20 

120/4,72 

40/1. 57 


20 
16 


o 


o 


Weights 


Curb weight without 
extra equipment 

front 

rear 

total 

Max. curb weight with 
extra equipment 

Max, axle load 
front 
rear 

Max. total weight 
Max, roof load 


kg/lb 
kg/lb 
kg/lb 

kg/lb 

kg/lb 
kg/lb 

kg/lb 
kg/lb 


745/1643 
745/1643 

1520/3351 1535/33S5automatics 
1540/3395 

900/1984 
1000/2200 

187 0/4123 

35/77 - from 1982: 75/165 with 
*Porsche roof transport system 
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General 


Capacities 


Engine oil 


Engine oil volume 


Engine coolant 


Transmission oil 


Transmission and differential 
Fuel tank 


Brake fluid reservoir 

Reservoir for windshield 
washer and headlight 
cleaner 

Reservoir for cleaning 
solution 


ltr /qt 


ltr /qt 


ltr /qt 
ltr /gal, 

ltr /qt 


ltr /qt 


ltr /qt 


Quality HD oils to API 
classification SE, For all 
year operation multigrade 
oils of viscosity SAE 
15 W-50 or 20 W-50 (latter 
oil not for constant tem- 
peratures below - 15° C/+5°F), 
Emergency use of single grade HD 
oil to API classifications SE or SF 
and in fact SAE 30 for sum- 
mer and SAE 20 for winter 
(only for constant tempera- 
tures below + 5° C/+ 41° F). 

Approx, 7. 5/8, 5 (level on dip- 
stick is important; 

Approx, 16/17 

Hypoid oil SAE 75 W-90 to 
MIL-L 2105 B, API classifi- 
cation GL 5 

Approx, 3. 8/4 

Approx. 86/22, 5 of which about 
8 liters/2, 1 in reserve 

Approx. 0, 2/0. 2 


Approx. 6/6. 4 (water) 


Approx. 0. 6/0. 6 


Performance 

Top speed 
Acceleration 
from 0 to 100 km/h 
(0 to 60 mph) 

1000 m from standing 
start 

1/4 mile from standing 
start 

Power to weight 


km/h / mph 


Manuals 
230/143 

7.5 


kg/kW / kg/HP 


28. 0 

15. 5 

8.9/6.6 


Automatics 
225/140 

8. 5 


29.0 

16.0 
9. 2/6.8 


Hill Climbing 


1st gear 
2nd gear 
3rd gear 
4th gear 
5th gear 


62 
41 
28 
18 
11 


39 
21 
11 
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General 


TECHNICAL DATA - Type 928 S 


(Adjusting specifications and wear limits are listed in each individual repair group). 


Engine 

Internal engine code 
No. of cylinders 


Bore mm/in. 

Stroke mm/in. 

Displacement (actual) cm 3 /in. 3 

Displacement (rounded off) cm 
Compression ratio 

Max. engine power, DIN 70020 kW/HP 

Net power, SAE J 1 349 kw/HP 

at engine speed rpm 

Max. torque, DIN 70020 Nm/kpm 

Net torque, SAE J 1 349 Nm/ft Jbs. 

at engine speed rpm 

Max. specific power output, 

DIN 70020 kW/l HP/I 

SAE J 1349 kw/l HP/I 

Speed limit through 

ignition cut-off at rpm 

Engine weight (dry) kg 


Engine Design 
Type 

Crankcase 

Crankshaft 
Connecting rods 
Pistons 


M 28/19, automatics M 28/20 
8 

97.0/3.82 

78.9/3.11 

4664/284.60 

4608 

9.3 : 1 

1 78/242 
1 74/234 
5250 

365/37,2 

357/263 

4000 

38/52 
37/50 

without 
261 

8 cylinder, 4 stroke, internal combustion 
V-engine 

Two-piece, cast light alloy without cylinder 
liners 

Forged steel, 5 bearings 

Forged sintered steel 

Cast light alloy, chrome plated or iron 
coated bearing surfaces 
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Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 
Valve timing 

Timing (1 mm lift, zero valve 
clearance) 

Valve clearance 
Engine Cooling 

Engine Lubrication 
Oil filter 

Oil pressure at 5000 rpm 
Oil pressure indication 

Oil consumption 1/1000 km 

Exhaust System 

Emission control 
Heating 
Fuel System 
Fuel supply 


Cast steel, running in camshaft housing 
without bearing shells 

Toothed belt and tensioning roller 

Light alloy 

1 intake, 1 exhaust, overhead, in-line 

By overhead camshaft and hydraulic cam followers 

I ntake opens 11° ATDC 
Intake closes 46° ABDC 

Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 

Automatic hydr, adjustment 

Closed cooling system, mechanical fan with 
visco coupling (also electric fan and thermo 
switch for cars with air conditioner) 

Pressure lubricating system with sickle type 
pump 

Full flow 

Approx. 5 bar at 80 to 100° oil temperature 
Indicator lamp and pressure gauge 
Approx. 1.5 

Double pipes up to catalytic converter, then single 
pipe in and out of intermediate muffler, double 
pipes in final muffler 

Oxygen sensor with 3-way catalytic converter and 
secondary air injection 

Warm water heater with heat exchanger and blower 

AFC (Air Flow Controlled) 
Fuel injection 

1 electric delivery pump 
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General 


Fuel octane requirement 

Electrics 
Degree of shielding 
Battery voltage 
Battery capacity 
Alternator output 
ignition (breakerless) 
Firing order 

Transmission 


Clutch 

Automatic transmission 
Body Type 


RON 91 leadfree 


ECE R 10 and 72/245/EC 

V 12 

Ah 88 

A/W 90/1260 

Transistor coil ignition 
1 -3-7-2-6-5-4-8 


Front-mounted engine, rear-mounted trans- 
mission, bolted to a connecting tube to make 
up a rigid drive unit = transaxle. 
Front-mounted engine, clutch, torsional 
elastic drive shaft to transmission running 
in connecting tube, rear-mounted trans- 
mission/final drive unit, double joints, 
rear wheels 

Double-plate, diaphragm spring, dry clutch 
in pulled version and arranged on engine side 

Hydraulic torque converter, moving off con- 
version ratio approx. 2.0 : 1 


Coupe with integral steel body, 2 doors, tail- 
gate and retractable headlights. Aluminum 
hood, doors and bolted front fenders (optional 
with sliding roof) 
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Dimensions 


Length 
Width 

Height (at DIN curbweight) 
Wheelbase (in designed position) 

Track width; 
front at curbweight 
at total weight 

rear at curbweight 
at total weight 

Ground clearance 

Bed clearance 

Overhand angle to DIN 

front 

rear 


mm/in H 
mm/in. 
mm/in. 
mm/in. 


mm/in. 
mm/in. 

mm/in. 
mm/in. 

mm/in, 

mm/in. 


4462/175.67 


1836/72.28 


1282/50.47 


2500/98.43 


1549/60,98 
1552/61.10 

1521/59.88 
1529/60.20 

120/4.72 

40/1.57 


15° - 22° without front spoiler 
19.6° 


Weights 

Curbweight without extra 


equipment 

front kg 

rear kg 

total kg 

Curbweight with extra 

equipment up to kg 

Max. axle load 

front kg 

rear kg 

Max. total weight kg 

Max, roof load kg 

Max. trailer load 

without trailer brakes kg 

with trailer brakes kg 

Max. towing weight kg 

Max. tongue weight kg 


725 
725 
1450 

1 520, 1 535 automatics 

900 
1000 

1870 

75 with Porsche roof transport system 

750 (for grades up to 12 %) 
1600 (for grades up to 12%) 

3470 

50 
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General 


Filling Capacities 


Engine oil 


Engine oil volume 
Engine coolant 
Transmission oil 


Quality HD multi-grade pils of API classification SE 
or SF. Single-grade oils may only be used when multi 
grade oils are not available and operating con- 
ditions are normal. 

Approx. 7.5 (level on dipstick is important) 
Approx. 16 

Hypoid oil SAE 75W-90to MIL-L2105 B, 
API classification GL 5 


Oil volume for transmission 
and differential 

Fuel tank 

Brake fluid tank 

Tank for windshield washer 
and headlight cleaner 

Tank for cleaning solution 


Approx. 3.8 


Approx. 86, of which 8 liters in reserve 


Approx. 0.2 


Approx. 6 (water) 


Approx. 0.6 


Performance 


Top speed 
Acceleration 

from 0 to 100 km/h (0 to 60 mph) 

1000 m from standing start 
1/4 mile from standing start 

Power to weight 
DIN 70020 
SAE J 1349 


km/h / mph 


s 
s 


kg/kW/kg/HP 
kg/kW/kg/HP 


Manual 
235/146 


6.8 

27.5 
15,2 


8.5/6.3 
8.7/6.5 


Automatic 
230/143 


7.2 

28.2 
15.5 


8.8/6.6 


HIM Climbing 

1st gear 

2nd gear 

3rd gear 

4th gear 

5th gear 


% 


% 
% 
% 


61 

39.5 
25 
16 
9.5 


52 
30.5 
14.5 
7.5 
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General 


TECHNICAL DATA - TYPE 928 S - 1 984/ W 86 Models 

(Adjusting specifications and wear limits are listed in each individual repair group.) 

Note: USA values are in brackets. 


Engine 


nternal engine code 


Bore 
Stroke 

Displacement (actual) 

Displacement (rounded off) 

Compression ratio 

Max. engine power 80/1269/EC 

Net power, SAE J 1349 

at engine speed 

Max. torque, 80/1269/EC 
Net torque, SAE J 1349 
at engine speed 

Max. specific power output 
DIN 70020 
SAE J 1349 

Speed limit by stopping fuel feed 
Engine weight (dry) 


mm/in. 
mm/in. 
cm 3 /in. 3 
cm 3 

kW/HP 
kW/HP 
rpm 

Nm/kpm 
Nm/ft. lbs. 
rpm 

kW/l / HP/I 
kW/l / HP/I 

rpm 

kg 


M 28/21 , Automatic M 28/22 
(USA, Japan, Canada M 28/1 9 r 
Automatic M 28/20} 

97.0/3.82 

78.9/3.11 

4664/284.60 

4632 

10.4 : 1 (9.3 : 1) 
228/310 (178/242) 
174/234 
5900 (5250) 

400/40.7 (365/37.2) 

357/263 

4100 (4000) 

49/67 (38/52) 
37/50 

6400 (USA, without) 
261 


Engine Design 
Type 

Crankcase 

Crankshaft 

Connecting rods 
Pistons 

Cylinders 


8 cylinder, 4 stroke, internal 
combustion V-engine 

Two-piece, light alloy, 
without cylinder liners 

Forged sintered steel, 
5 bearings 

Forged sintered steel 

Cast light alloy, chrome plated 
or iron coated bearing surfaces 

Light alloy 
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Camshaft 

Camshaft drive 
Cylinder head 
Valve arrangement 

Valve timing 

Timing (1 mm lift, zero valve 
clearance) 


Valve clearance 


Cast steel, runs in camshaft housing 
without bearing shells 

Toothed belt 

Light alloy 

1 intake, 1 exhaust, overhead, 
in-line 

By overhead camshafts and hydraulic 
cam followers 

I ntake opens 6° ATDC ( 1 1 ° ATDC) 
Intake closes 54° ABDC (46° ABDC) 
Exhaust opens 43° BBDC (25° BBDC) 
Exhaust closes 4° BTDC (2° ATDC) 

Automatic hydraulic adjustment 


Engine Cooling 


Closed cooling system, mechanical fan 
with viscous coupling 
(additional series connected electric 
fan and thermo switch for cars 
with air conditioner) 


Engine Lubrication 
Oil filter 

Oil pressure at 5,000 rpm 

Oil pressure indication 
Oil consumption 


1/1000 km 


Pressure lubricating system with sickle 
type pump 

Full flow 

Approx, 5 bar at 80 to 100 °C/176 to 
212 °F oil temperature 

Indicator lamp and pressure gauge 
Up to 1.5 


Exhaust System 


Twin pipes entire length; primary, 
center and final mufflers 
(twin pipes up to catalytic converter, 
then single pipe in and out of center 
muffler, twin pipes in final muffler) 


Emission Control 


(USA, oxygen sensor with 3-way 
catalytic converter and secondary air 
injection) 


Heating 


Warm water heater with heat 
exchanger and blower 


Fuel System 
Fuel supply 


LH-Jetronic (L-Jetrontc) 
1 electric delivery pump 
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Fuel octane requirement 

Fuel consumption to DIN 70030/1 
at constant 90 km/h 
at constant 1 20 km/h 
EC city test 


RON 

1/1 00 km 
1/100 km 
1/100 km 


98 (91 leadfree) 

Manual Automatic 
8.7 8.6 

10.2 10.5 

19.2 16.7 


Electrical System 

Interference suppression 
Battery voltage 
Battery capacity 
Alternator output 
Ignition 
Firing order 


V 

Ah 

A/W 


ECE-R 10 and 72/245/EC 

12 

88 

90/1260 

Electronic ignition, breakerless 
1-3-7-2-6-5-4-8 


Transmission 


Clutch 


Automatic transmission 


Front-mounted engine, rear- 
mounted transmission, bolted to a 
rigid, central tube to make up a rigid 
drive unit/transaxle. 
Front-mounted engine, clutch, 
torsion drive shaft to transmission 
running in rigid, central tube, 
rear- mounted transmission and final 
drive unit, double constant velocity 
joints, rear wheels 

Double-plate, diaphragm spring, 
dry clutch (pull-to-release type) 
on engine side 

Hydraulic torque converter, 

stall ratio approx. 2.0 : 1 (2.12 : 1) 


Body Type 


Coupe with integral steel body, 
2 doors, rear lid and 
retractable headlights; 
aluminum engine hood, doors 
and bolted front fenders 
(sliding roof optional) 
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Dimensions 


Length 
Width 

Height (at DIN curbweight) 

Wheelbase (in designed position} 

Track at DIN curbweight 
Front 

Rear 

Ground clearance 

Bed clearance 

Overhang angle to DIN 
Front 

Rear 


mm/in. 
mm/in. 
mm/in. 
mm/in. 

mm/in. 
mm/in. 
mm/in. 
mm/in. 


4447/175.08 (4462/175,67) 

1836/72.28 

1282/50.47 

2500/98.43 

1549/60.98 
1521/59.88 
120/4.72 
40/1.57 


15 — 22° without front spoiler 

(20°) 

19.6° 


Weights —DIN 70020 — 

Curbweight 
Front 
Rear 
Total 


Max. axle load 

Front 

Rear 

Max. total weight 
Max. roof toad 


Max. trailer load 
Without brakes 
With brakes 

Max. car/trailer weight 


kg 
kg 
kg 


kg 
kg 

kg 

kg 


kg 
kg 

kg 


750 - 770 {760 - 780) 

750 - 770 (760 - 780) 

1500 with manual transmission 

1540 with automatic transmission 

(1520 - 1560) 

900 

1100 (1000) 

1870 

35 

75 with Porsche roof transport 
system 


750 
1600 

3470 


Max. drawbar load 


kg 


75 
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Capacities 
Engine oil 


Engine oil volume 

Engine coolant 
Transmission oil 

Transmission oil volume 
for manual transmission 
with differential 

Fuel tank 

Brake fluid reservoir 

Washing fluid reservoir 

for headlights and windshield 

Cleaning solution reservoir 

Performance 
Top speed 

Acceleration from 0 to 100 km/h 

(Oto 60mph) 

1 f 000 mtr, from standing start 

1/4 mile from standing start 

Hill Climbing 

1st gear 
2nd gear 
3rd gear 
4th gear 
5th gear 

* engine orientated 


Quality HD multigrade oils to 
API classification SE or SF 
according to plant approval list. 
Emergency use of single grade oils 
only when multigrade oils are not 
available and operating conditions 
are normal. 

Itr. Approx. 7.5 (level on dipstick is 

important) 

Itr. Approx. 16 

HypoidoilSAE75W-90 to 

MIL-L 2105 B, API classification GL 5 


Itr. Approx. 3.8 

Itr. Approx. 86, of which approx. 8 liters 

in reserve 

Itr. Approx. 0.2 

Itr. Approx. 9 (water) 

Itr. Approx. 0.6 

Manuals Automatics 

km/h / mph 255/1 58 250/1 55 

(235/146) (230/143) 

sec. 6.2 (6.8) 6.7 (7.2) 

sec. 25.6 (27.5) 26.3 (28.2) 

sec. (15.2) (15.5) 

Manuals Automatics 

% * 93 <61) 65.4(52) 

% 49.8 (39.5) 37.4 (30.5) 

% 31.5 (25) 18.1 (14.5) 

% 207(16) 8.9(7.5) 

% 12.7(9.5) 
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Changes (values) in the model '85/ '86 year 


Battery capacity 
Alternator/output 


Ah 


A/W 


72 


86 models onward 


115/1610 '85 models onward 


Weights - to DIN 70020 - 
Curb weight 

Front 

Rear 

Total 


kg 
kg 

kg 


1 85 model s onward 


795 

735 - 755 

1530 Manual transmission 
1550 Automatic transmission 


Per, axle load 

front 
Per. total weight 


kg 
kg 


Per. total weight with trailer kg 


920 
1890 

3490 


Transmission oil capacity with 
differential - manual 
transmission 


Reservoir for windscreen and 
headlamp wash system 


approx, 

4.5 '86 models onward 


approx, 
7.5 

(water) 


'86 models onward 
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TECHNICAL DATA - 928 S - '85/ '86 models (32-valve engines) 


(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 


Engine 

Internal engine code 


Bore 
Stroke 

Displacement (actual) 

Displacement (rounded down) 

Compression ratio 

Max. power 80/1269/EC 
(Net power, SAE J 1349) 
at engine speed 

Max. torque 80/1269/EC 
(Net torque, SAE J 1349) 
at engine speed 

Max. specific power, DIN 70020 

(SAE J 1349) 

Fuel cut-off to limit engine 
speed at 

Engine weight (dry) 


mm/ in . 
mm/ i n . 
cc/in . 3 
cc 


kW/HP 
kW/HP 
rpm 

Nm/kpm 

Nm/lbft 

rpm 


Manual transmission M 28/43 
Automatic transmission M 28/44 
USA, Canada, Japan 

100/3.94 

78.9/3.11 

4957/302.5 

4898 

10.10 : 1 

215/292 
215/288 
5750 

410/42 

410/302 

2700 


kW/L/HP/L 43.4/59.0 
kw/L/HP/L 43/58.2 


rpm 

kg 


6400 
264 
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Changes (values) in the l 85/'86 model year (32-valve engines) 


Valve arrangement 


Valve actuation 


Camshaft drive 

Timing (1 mm lift, zero play) 


2 intake* 2 exhaust, 
overhead V 

2 overhead camshafts and hydraulic 
bucket tappets 

Toothed belt and internal chain 


Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 


11 degrees before TDC 

50 degrees after BDC 

30 degrees before BDC 

5 degrees before TDC 


Fuel octane rating 
PERFORMANCE 


R0N/M0N 96/86, unleaded 


Maximum speed 


Acceleration : 


Manual trans 

km/h 250 
(mph) 155 


Automatic trans 

242 
150 


0 - 100 km/h 
0 - 100 mph 
0 - 60 mph 

Kilometer from 
standing start 

1/4 mile from 
standing start 


s 
s 
s 


6.3 
13.8 
6.1 

25.8 


14.2 


6.8 
15.7 
6.6 

26.8 


14.9 


CLIMBING PERFORMANCE 


Manual trans. Automatic trans. 


1st gear % 62.4 57.3 

2nd gear % 43.2 33.0 

3rd gear % 28.1 17.2 

4th gear % 19.2 8.9 

5th gear % 10,7 
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TECHNICAL DATA - 928 S - '86 models (32-valve engines) 

(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 


Engine 

Internal engine code 


Bore 


Stroke 


Displacement (actual) 

Displacement (rounded down) 

Compression ratio 

Max. power 80/1269/EC 

at engine speed 

Max. torque 80/1269/EC 

at engine speed 

Max. specific power, DIN 70020 

Fuel cut-off to limit engine 
speed at 

Engine weight (dry) 


mm/in. 
mm/ i n . 
cc/ in . 3 
cc 


kW/HP 


rpm 

Nm/kpm 


rpm 


Manual transmission M 28/45 
Automatic transmission M 28/46 
Australia, Germany, Austria, 
Switzerland 

100/3,94 

78.9/3.11 

4957/302.5 

4898 

9.3 : 1 

212/288 

5750 

400/40.8 


2700 


kW/L/HP/L 42.8/58.1 


rpm 
kg 


6394 
264 
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Changes (values) in the 1 86 model year (32-valve engines) 


Valve arrangement 


Valve actuation 


Camshaft drive 

Timing (1 mm lift, zero play) 


2 intake, 2 exhaust, 
overhead V 

2 overhead camshafts and hydraulic 
bucket tappets 

Toothed belt and internal chain 


Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 


11 degrees before TDC 

50 degrees after BDC 

30 degrees before BDC 

5 degrees before TDC 


Fuel octane rating 


R0N/M0N 91/82, unleaded 


PERFORMANCE 


Maximum speed 


km/h 
(mph) 


Manual trans 

252 
157 


Automatic trans, 

247 
154 


Accel eration : 


0 - 100 km/h 
0 - 100 mph 

Ki lometer from 
standing start 


s 
s 


6,2 
14.3 

25.6 


6,7 
14.4 

26.3 


CLIMBING PERFORMANCE 


Manual trans. Automatic trans 

1st gear % 62.5 62.3 

2nd gear % 48.8 38.3 

3rd gear % 31.8 20.1 

4th gear % 22.2 11.9 

5th gear % 14.8 
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TECHNICAL DATA - 928 S - '87/88 models 

(Adjustment specifications and wear limits are listed in the individual repair 
groups) . 

Note: USA values are stated in parentheses 


Engine 

Internal engine code 


Bore 
Stroke 

Displacement (actual) 

Displacement (rounded down) 

Compression ratio 

Max. power 80/1269/EC 
(Net power, SAE J 1349) 
at engine speed 

Max. torque 80/1269/EC 
(Net torque, SAE J 1349) 
at engine speed 

Max. specific power, DIN 70020 

(SAE J 1349) 

Fuel cut-off to limit engine 
speed at 

Engine weight (dry) 


mm/in. 
mm/ i n . 
cc/ in , 3 
cc 


kW/HP 
kW/HP 
rpm 

Nm/kpm 

Nm/lbft 
rpm 


Manual transmission M 28/41 
Automatic transmission M 28/42 
Worldwide 

100/3.94 

78.9/3.11 

4957/302.5 

4898 


10.0 : 1 

235/320 
235/316 
6000 

430/43.9 

430/316.9 

3000 


kW/L/HP/L 47.4/64.6 
kW/L/HP/L 47.4/63.7 


rpm 

Kg 


6600 
264 


Austral ia 

221/300 

221/296 


420/42.8 


44.6/60.5 
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Changes (values) in model year '87/88 
Valve arrangement 


Valve actuation 


Camshaft drive 

Timing ( 1 mm 1 ift , 
zero play) 


Fuel octane rating 


2 intake, 2 exhaust, 
overhead V 

2 overhead camshafts and hydraulic 
bucket tappets 

Toothed belt and internal chain 


Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 

RON/MON 95/85 unleaded 


11 degrees after TDC 
36 degrees after BDC 
17 degrees before BDC 
2 degrees before TDC 


Blower drive 


Austral ia 
91/82 unleaded 

Double electric fans 



CI utch 


DIMENSIONS 


Lenath 


mm/ in 


Single-plate dry clutch with diaphragm 
spring, extended, mounted on engine 

(Curb weight to DIN) 

4520/177.95 (4523/178.07) 


rack: 


Front 


D .ear 


Overhang angle: 


mm/ in 
mm/ in 


1551/61,06 
1546/60.9 


with rims 

7 J x 16 

8 J x 16 



14.1 degrees 


• 
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PERFORMANCE 

Maximum speed 

Acceleration: 

0 - 100 km/h 

0-60 mph 

Kilometer from 
standing start 

1/4 mile from 
standing start 

WEIGHTS 
Curb weight: 
Front 
Rear 
Total 

Total per. weight 
CLIMBING PERFORMANCE 


1st gear 
2nd gear 
3rd gear 
4th gear 
5th gear 


Manual trans* Automatic trans. 

Austral ia Austral ia 

km/h 270 265 265 260 

(mph) 168 165 165 162 


sec 

5.9 

6.0 

6.3 

6.6 

sec 

5.7 

5.7 

6.0 

6.3 

sec 

25.4 

25.4 

25.9 

26.2 

sec 

14.2 

14.1 

14.5 

14.7 


(to DIN 700 20) 


Manual trans. Automatic trans, 

kg 820 820 

kg/lbs 760/770 780/790 

kg/lbs 1580/1590 1600/1610 

kg/lbs 1920/1900 

Manual trans. Automatic trans. 

Australia Australia 

% 63 62 63 63 

% 54 47 47 39 

% 34 29 25 20 

% 23 20 15 U 

% 15 12 - - 
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Technical data - Type 928 GT - Model 89 

(Adjustment and wear values are contained in respective repair groups) 
Note: USA values are given in brackets 


Drive assembly 

Internal engine designation 


Manual gearbox M 28.47 

Bore 

mm/in. 

100 (3.94) 

Stroke 

mm/in. 

78.9 (3.11) 

Displacement (actual) 

cm 3 /in. 3 

4957 (302.5) 

Displacement (rounded down) 

cm 3 

4898 

Compresion ratio 


10.0 : 1 

Max. engine power, 

80/1269/EWG 

(Net Power, SAE J 1349) 

at engine speed 

kW/HP 
kW/HP 
rpm 

243 / 330 
243 (326) 
6200 

Max. torque 

80/1269/EWG 

(Net Torque, SAE J 1349) 

at engine speed 

Nm/kpm 
Nm/lbft 
rpm 

430 / 43.9 
430 (317) 
4100 


Max. specific output 

DIN 70020 kW/i/PS/l 49.0 / 66.6 

(SAE J 1349) kW/l/HP/l 49.0 (65,8) 


Speed limitation by 

fuel interruption rpm 6! 

Idling speed rpm 775 ± 25 

Motor weight (dry) kg 264 
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Technical Data - Type 928 GTS - 1992 Model Year 

(Adjustment values and wear limits are included in the relevant Repair Groups) 
Note: U.S. values are given in brackets 

Power Unit 

Internal engine designation Manual transmission M 28.49 

Automatic transmission M 28.50 



mm Cm \ 
1 1 m 1 1 yiii.j 

1 nn qa\ 

Stroke 

mm (in.) 

85,9 (3,38) 

Displacement (actual) 

c.c.(cu.in.) 

5397 (329.3) 

Octane requirements 

RON/MON 

98/88 

Compression ratio 


10.4 : 1 

Max. engine power 

80/1269/EEC 

(Net Power, SAE J 1349) 

at engine speed 

kW/HP 
kW (HP) 
rpm 

257 / 350 
257 (345) 
5,700 

Max. torque 

80/1269 EWG 

(Net Torque, SAE J 1349) 

at engine speed 

Nm/kpm (ftlb) 
Nm (ftlb) 
rpm 

500 / 51 (369) 
500 (369) 
4,250 

Max. liter output 
DJN 70020 
(SAE J 1349) 

kW/l / HP/I 
kW/l (HP/I) 

46,3 / 63 
46,3 (68,4) 

Torque limitation via 
fuel cutoff 
Idle speed 
Engine weight (dry) 

rpm 
rpm 

kg 

6,600 
675 ± 25 
266 
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03 


LH / EZK control unit error 
diagnosis 

LH/EZK control unit error diagnosis 
928 S 4 as from Model 88. 

The LH/EZK control unit is capable of self-diag- 
nosis as from model year 88. That is to say 
that the control unit is capable of detecting, 
storing and displaying system errors. An 
amended part number identifies the control 
unit capable of diagnosis. A special developed 
diagnostic tester (special tool No. 9268) is then 
used to read out the error memory and to test 
specific components and control signals of the 
fuel and ignition system. 



87/793 


Important: Do not disconnect the battery or 
the connector of the DME control unit 
before diagnosis as otherwise the error 
memory will be erased. 


LH / EZK control unit error diagnosis 
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Display 



Control unit 
identifikation 

1 = LH / DME 

2 = EZK 


Error code 
test code 


Diagnosis mode 

1 = Continuous error 

2 = Occasionally occuring 

error 

3 = Actuator/input signal 

testing 

4 = System adaption 

5 = No error 


Function 
display 


LED Off 


Test sequence terminated /ignition off 


Flashing LED 


Error code / test code 



LED on 


Ignition on 
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Connection in the 928 S 4 Diagnosis socket in the car 

The diagnosis socket in the 928 S 4 is located 

on the retaining plate of the EZK control unit. Pin 1 = Terminal 15 

Pin 2 = Terminal 31 



If this is not the case, check the tester ter- 
minals and/or the power supply to the diag- 
nosis socket in the car by referring to the cir- 
cuit diagram. 
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Tester cable 


Switch on the ignition 


Diagnosis plug 


Round plug 


Display: 


Pin 1 


Pin 2 


Pin 3 


Pin 4 


Pin 5 


Pin6 


Pin 4 


Pin 1 


Pin 7 


Pin 6 


Pin 2 


Unused 



The ignition must not be switched off 
during the entire error diagnosis procedure. 


Pin 7 


Unused 


Pin 8 


Unused 


Pin 9 


Unused 


Pin 10 


Unused 


Pin 11 


Pin5 


Pin 12 


Pin 3 



34 
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Starting error diagnosis 

Condition: 

Engine off 
Ignition on 

Display: 



Press the green key until the clear symbol ap- 
pears on the function display. 

Display: 



Clear symbol 


The diagnosis sequence for the LH control unit 
takes place first followed by that of the EZK 
control unit. 


If an error is displayed- make a note of the 
error (e.g. 1211). 

Display: 


3 



The error is displayed until the green key is 
pressed again on the tester. The next error 
code is then displayed, if applicable. 

This must be repeated until 1000 appears on 
the display. 

If there is no error, the following display ap- 
pears. 

Display: 
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Press the green key until the clear symbol ap- 
pears on the function display. The following dis- 
play must then appear 

Display: 


This shows that diagnosis of the DME control 
unit has been terminated. 

If one or several errors (max. 3 in the LH con- 
trol unit and max. 5 in the EZK control unit) 
has/have been displayed, the error memory 
must be reset, see Chapter "Resetting the error 
memory 11 - 
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Functional check of actuator and 
input signals 

A functional check of actuator and input sig- 
nals can be carried out independent of an 
error diagnosis. This functional check tests in- 
dividual components or electrical signals with 
respect to their function or signal path. Func- 
tions are triggered by the diagnosis tester. 
During the functional check of components, 
these must be heard or felt to operate and it is 
therefore possible to determine whether they 
are in proper electrical working order or 
whether they are defective. An error display by 
the tester is not possible in this mode but the . 
tester will detect faulty input signals or wiring 
connections. 


Starting actuator and input signal 
functional check. 

Ignition off 

Press the yellow key repeatedly until the tunc- 
tion symbol (see display) appears on the func- 
tion display. 

Display: 



Press the green key until the clear symbol ap- 
pears on the function display. 

Display: 



Switch on the ignition within 8 seconds. 
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The first testing step is activated and the injec- 
tion valves are actuated. 

Display: 



The injection valves must all be heard or felt to 
operate. 


Note: 

There may be starting difficulties in later at- 
tempts to start the engine because a slight 
residual amount of fuel is injected during this 
testing step. 


The testing steps remain in operation until the 
green key is pressed again on the tester and 
the clear symbol appears. 

The next testing step is initiated by pressing 
the green key again. 

Refer to the test code list for the sequence of 
testing steps. 


After testing step "speed signal from EZK to 
LH control unit", additional controls must be 
operated on the car to check the input signals. 

Display: 


3 



Operate the starter motor for approx. 5 
seconds. The LED on the tester will go out 
shortly afterwards and the following display will 
appear. 

Display: 



Note: 

The ignition must not be switched off after the 
starting procedure. 
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If the 0000 display does not appear, there is an Initiate the idle contact testing step. 

error (check with reference to the circuit 

diagram). It is possible to move on to the next Display: 

testing step at any time. To do this, press the 

green key until the clear symbol appears. 



Press the accelerator pedal slightly. After 
approx. 20 mm, the LED must go out and the 
following display must appear. 

Display: 



If this is not the case, there is a fault in the 
area of the idle contact (see idle contact 
trouble-shooting). 
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Initiate the full load contact testing step. 
Display: 


3 



Press the accelerator pedal down slowly until 
the full load position has been reached. At the 
same time, the LED must go out and the follow- 
ing display will appear. 

Display: 



If this is not the case, there is a fault in the 
area of the full load contact (see full load con- 
tact trouble-shooting). 


Initiate the testing step for air-conditioning con- 
trol to the LH control unit (terminal 15). 

Display: 



Set the air-distribution slide switch to up / 
down. 

Switch on the air-conditioning system briefly 
(AC pushbutton). The LED must go out and 
the following display will appear. 

Display: 



If this is not the case, there may be a fault in 
the area of the air- conditioning system's 
wiring. In the event of an error, check with 
reference to the circuit diagram. 
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Initiate the testing step for the air-conditioning 
control to the LH control unit (terminal 14). 

Display: 



Set the air distribution slide switch to up / 
down. 

Switch on the air-conditioning system briefly 
(AC pushbutton). The LED must go out and 
the following display will appear. 

Display: 



If this is not the case, there may be a fault in 
the wiring. In the event of an error, check with 
reference to the circuit diagram. 


Initiate the testing step for speed reduction on 
automatic vehicles. 

Display: 


3 



Note: 

This testing step does not apply to vehicles 
with manual gearboxes. 
Press the green key until the clear symbol ap- 
pears. 

After a short period, the display 1000 will ap- 
pear, i.e. output terminated. 

Switch off the ignition 

The functional check of actuator and input sig- 
nals is thus terminated. 


Move the selector lever from the P or N posi- 
tion to a drive position. The LED must go out 
and the following display will appear 

Display: 



Functional check of actuator and input signals 
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In the event of an error, check with reference 
to the circuit diagram. 

Press the green key until the clear symbol ap- 
pears. After a short period the display 1000 will 
appear, i.e. output terminated. 

Switch off the ignition 

The functionai check of actuator and input sig- 
nals is thus terminated. 
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Test code list 


Test code Components 

1311 Injection valves 

1 321 Rotary idle controller 

1322 Solenoid valve - tank bleeding 

1 323 Resonance flap 

1331 Speed signal from EZK to LH -control unit 

1332 Idle contact 

1333 Full load contact 

1334 Air-conditioning control to the LH control unit terminal 15 

1335 Air-conditioning control to the LH control unit terminal 14 

1336 Idle speed reduction for vehicles with automatic transmission 


Test code list 
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System adaption 

System adaption can be carried out with the 
tester. That is to say that the electronic idle 
control in the LH control unit is adapted to the 
actual air throughput and to the current condi- 
tion of the engine. 

Note: 

The engine must be at operating temperature 
for system adaption and all consumers must 
be switched off. The idle contact must also be 
functionable. 


Ignition off 

Press the ye//otv key repeatedly until the func- 
tion symbol appears on the function display. 

Display: 



Press the green key until the clear symbol ap- 
pears on the function display. Start the engine 
within 8 seconds. Allow the engine to idle until 
the system adaption code appears. 


Display: 



The engine must now idle for at least 30 

seconds. 

System adaption is then terminated. 
Ignition off 


System adaption 
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Knock detection 

An error diagnosis must be carried out before 
knock detection is performed to guarantee that 
there is no electrical fault in the area of the 
knock control and knock sensors. 

Knock detection should only be carried out if 
the customer has complained of poor perfor- 
mance or excessive consumption, for instance. 


Condition 

The engine must be at operating temperature 
during the test. The test must be carried out 
during a test drive or on the roller test stand. 


Knock detection 

Engine at operating temperature 

While the engine is running, press the yellow 
and green keys simultaneously until the knock 
detection function symbol appears on the func- 
tion display. 


Display: 



The tester is now in knock detection mode. 


Note: 

Normal driving is a prerequisite for the test 
drive (roller test stand). 


Start the test drive (roller test stand). 

Press the green key until the clear symbol ap- 
pears on the function display. 

Display: 



Knock detection 
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The tester is now active. If knocking occurs, 
this will be indicated by the tester, e.g.: 

Display: 


To restart knock detection, press the green 
key until the clear symbol appears again. 

A knock display of > 5.0 (50) Indicates a fault. 



Possible faults: 

Defective bucket tappets 
Connecting rod damage 
Damage to the crankshaft drive 


The function display will change to "r" after 10 
000 ignition firings have elapsed. 

Display: 



Counting is now terminated. 

The number of knocks is displayed in "per mil". 
23 knocks have been counted in this example. 


Press the green and yellow keys simultaneous- 
ly to leave knock detection mode, until the fol- 
lowing display appears. 

Display: 



Knock detection must be carried out until the 
function display switches over from the clear 
symbol to the knock detection symbol. 

This is always the case after 10 000 ignitions 
have taken place. All occurring knocks are 
added up and displayed as the end result. 
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Trouble-shooting 


LH control unit 


Diagnosis using the tester can only indicate 
the error path but not a defective com- 
ponent. 


Error code 1111 

The supply voltage is too low 
< 10 V or too high > 16 V. 

Possible causes of inadequate supply voltage. 
Battery exhausted 


Poor contact to the grounding strap 


Note: 

The entire error memory must be read out 
before trouble-shooting. 


Poor contact in the control unit 

A defective regulator may be the cause of ex- 
cessive supply voltage. 


Trouble-shooting 
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Error code 1112 

This error code indicates a fault in the area of 
the idle contact. 

Possible faults: 

Short-circuit to ground 
Switch stuck 

Testing the idle contact 

Ignition off 

Disconnect the plugs from the EZK control unit 
and from the LH control unit. 

Connect an ohm meter between terminal 2 and 
terminal 5 on the LH control unit plug. 


Display: 

Throttle valve closed: R < 10 H 

Throttle valve open: R = oo n 

Switchover must occur even if the throttle 
valve is only slightly open (approx. 

In the event of an error, check with reference 
to the circurt diagram. 


n 
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Error code 1113 

This error code indicates a fault in the area of 
the full load contact. 

Possible faults 

Short-circuit to ground 
Switch stuck 

Testing the full load contact 

Ignition off 

Disconnect the plugs from the EZK control 
unit and from the LH control unit. 

Connect an ohmmeter between terminal 3 and 
terminal 5 on the LH control unit plug. 


Throttle valve closed: R = oo n 

Throttle valve open: R < 10 fi 

The switching point must be just before full 
load. 

In the event of an error, check with reference 
to the circuit diagram. 


Error code 1114 

This error code indicates a fault in the area of 
the engine temperature sensor. 



BBfb2 


Possible faults 

Short-circuit to ground 

Short-circuit to positive 

Break in the circuit 

Defective engine temperature sensor 

Testing the engine temperature sensor 

Ignition off 

Disconnect plugs from the EZK control unit 
and the LH control unit. 

Connect an ohmmeter between terminal 

13 and terminal 5 on the LH control unit plug. 


Trouble-shooting 
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Display: 


32°F = 

4400 n - 

6800 i I 

- 86°F = 

1400 n - 

3600 SI 

1 04°F = 

1000 a - 

1300 n 

176°F = 

250 si - 

290 SI 

212T = 

100 SI - 

210 SI 


If these values are not achieved during this test- 
ing step, measurement must be carried out 
directly on the engine temperature sensor. 


Note: 

When measuring the resistance of the engine 
temperature sensor, always measure between 
the contact lug and the housing, as this con- 
tains two temperature sensors, independent of 
one another. 

The engine temperature sensor makes the mix- 
ture richer for cold or hot start. 

In the event of an error, check with reference 
to the circuit diagram. 


Error code 1121 

This error code indicates a fault in the area of 
the air-flow sensor. 



S8/53 


Checking the voltage supply to the air-flow 
sensor: 


Ignition off 

Disconnect the plug to the air-flow sensor. 

Connect terminals 17 and 21 of the discon- 
nected LH control unit plug. 
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It must be possible to measure the battery volt- 
age between terminal 2 (positive) and terminal 
4 (ground) of the disconnected air-flow sensor 
plug. 


1 2 3 4 5 6 


Functional check of the hot-wire 
signal 

Plug the connector into the air-flow senor. 
Remove LH relay (XXV) and press terminal 30 
and terminal 87 into the relay socket. 

It must be possible to measure a voltage be- 
tween terminals 6 and 7 on the disconnected 
LH control unit plug. 

Display: ~ 1 .5 V - 1 .8 V 

Blow onto the hot-wire in the air-flow sensor 
and observe the voltmeter. 


Display: ~ 1 .5 V - 5 V 


If the battery voltage display does not appear, 
check the cable harness and plug connections 
with reference to the circuit diagram. 


Functional check of the hot-wire 
self-cleaning process 

Allow the engine to run with integrated, con- 
nected air-flow sensor. 

Condition: 

Engine temperature > 140T 

Increase speed to above 2000 rpm. 

Turn off the engine, i.e. ignition off. After 
approx. 4 seconds, the hot-wire must glow for 
approx. 1 second (self-cleaning function). 


Trouble-shooting 
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Error code 1122 

This error code indicates a fault in the area of 
the rotary idle controller 

Note: 

A functional check can be carried out using 
the actuator and input signal functional check. 

In the event of an error, check the cable har- 
ness with reference to the circuit diagram. 


Error code 1123 

This error code indicates that the Lambda con- 
trol has detected that the mixture is too rich. 

Possible causes for too rich a mixture 

System pressure too high 

No partial vacuum at the pressure regulator 

Injection valve does not close 

Blockage in the return line to the fuel tank 

Misfiring 

Short-circuit to positive, Lambda probe 
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Error code 1124 

This error code indicates that the Lambda con- 
trol has detected that the mixture is too lean. 

Possible causes for too lean a mixture 

Short-circuit to ground, Lambda probe 

Air infiltration on the intake side 

Air infiltration on the exhaust side before the 
Lambda probe 

Injection valve does not open 
Fuel pressure too low 


Error code 1125 

This error code indicates a fault in the area of 
the Lambda probe. 

Possible faults: 

Short-circuit to ground 
Short-circuit to positive 
Break in the circuit 


Testing the Lambda probe signal 



87/9 


Disconnect the Lambda probe plug 
Note: 

Only use a digital voltmeter to measure the 
voltage of the Lambda probe, or use a com- 
parable measuring device with an internal 
resistance (Ri) of not less than 10 Mil. 


Trouble-shooting 
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Measure the voltage between pin 1 and ground. 


1 



3 2 

35 

The voltage will be in the range of approx. 150 
mV - 900 mV , according to the mixture com- 
position. 

Check the cable harness to the LH control unit 
with reference to the circuit diagram. 
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Error code list for the LH control 
unit 


Error code Error path 

1500 No fault 

1 000 Output terminated 

1111 Supply voltage too low / high 

1112 Idle contact 

1113 Full load contact 

1114 Engine temperature sensor 

1121 Air-flow sensor 

1 122 Rotary idle controller 

1 123 Lambda control detects too rich a mixture 

1 124 Lambda control detects too lean a mixture 

1125 Lambda probe 


The digit 2 may also appear in the second error code digit position (e.g. 121 1) indicating ' sporadic 
error", i.e. an occasionally occurring fault. 

This does not apply to error code 1000 and 1500. 


Error code list for the LH control unit 
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Trouble-shooting, EZK control unit 


Diagnosis using the tester can only indicate 
the error path, but not a defective com- 
ponent. 


Note: 

The entire error memory must be read out 
before trouble-shooting. 


Error code 2112 

This error code indicates a fault in the area of 
the idle contact. 

Possible faults: 

Short-circuit to ground 
Switch stuck 

Testing the idle contact 

Ignition off 

Disconnect the plugs from the EZK control unit 
and the LH control unit. 


Connect an ohmmeter between terminal 

8 and terminal 18 of the EZK control unit plug. 
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Display: 

Throttle valve closed: R < 10 fl 
Throttle valve open: R - oofi 

Switchover must occur even if the throttle 
valve is only slightly open (approx. 1°). 


Error code 2113 

This error code indicates a fault in the area of 
the full load contact. 

Possible faults: 

Short-circuit to ground 
Switch stuck 


Testing the full load contact. 

Ignition off 

Disconnect the plugs from the EZK control unit 
and the LH control unit. 

Connect an ohm meter between terminal 26 
and terminal 18 of the EZK control unit plug. 

Display: 

Throttle valve closed: R = oo Q, 

Throttle valve open: R = 10 (1 

The switching point must be just before full 
load. 
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Error code 2114 

This error code indicates a fault in the area of 
the engine temperature sensor. 
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Possible faults 

Short-circuit to ground 

Short-circuit to positive 

Break in the circuit 

Defective engine temperature sensor 

Testing the engine temperature sensor 
Ignition off 

Disconnect the plugs from the EZK control 
unit and the LH control unit. 

Connect an ohmmeter between terminal 19 
and terminal 18 of the EZK control unit. 


Display: 


32°F = 

4400 a - 

6800 a 

59 - 86°F = 

1 400 (I - 

3600 a 

104°F = 

1 ooo a - 

1300 a 

176°F = 

250 a - 

290 a 

212°F = 

100 a- 

210 a 


■ 


If these values are not achieved during this test- 
ing step, measurement must be carried out 
directly on the engine temperature sensor. 


Note: 

Always measure the resistance of the engine 
temperature sensor between the contact lug 
and the housing as this contains two tempera- 
ture sensors, independent from one another. 

The engine temperature sensor advances the 
spark angle when the engine is cold for im- 
proved running. 


Trouble-shooting, EZK control unit 
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Error code 2115 

This error code does not clearly determine 
whether the fault is in the area of the full load 
contact or in the area of the idle contact. 

More detailed information is then given by 
error code 2112 or 2113. 


Error code 2121 

This error code indicates a fault in the area of 
the load signal (e.g. partial load) 
between the LH control unit and the EZK con- 
trol unit. 

Possible faults 

Break in the circuit 
Short-circuit to ground 


If this load signal is not received by the EZK 
control unit, ignition is retarded in the partial 
load area and full load area. 

Control value for an intact load signal 

3000 1/min 32° before TDC ±4° 

In the event of a fault, check the cable harness 
with reference to the circuit diagram. 
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Error code 2126 


Error code 2131 and 
error code 2132 


This error code indicates a fault in the area of 
the transmission safeguard switch. 




if there is a fault, first check the wiring for short- 
circuit to ground, short-circuit to positive and 
continuity, with reference to the circuit 
diagram, before replacing knock sensors. 


Error testing of the knock sensors is an active 
error test, i.e. the error test is carried out while 
driving. 


Error code 2132 


Error code 2131 


Knock sensor 1 


Knock sensor 2 


Possible faults 

Switch defective 
Short-circuit to ground 

Trouble-shooting: 

See repair manual, checking the transmission 
safeguard switch, Page 28 - 70, 
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Error code 21 33 

This error code indicates a fault in the control 
unit. 

If this error code appears, replace the EZK con- 
trol unit. 


Error code 2134 

This error code indicates a fault in the area of 
the Hall generator signal. 

Possible faults: 

Short-circuit to ground 
Break in the circuit 


Testing the Hall generator signal 

Disconnect the plug from the EZK control unit. 

Connect an oscilloscope to terminal 22 and ter- 
minal 4 of the EZK plug. 

Operate the starter motor 

The following image must appear on the oscil- 
loscope. 


5 V 


If this is not the case, carry out the test on the 
Hall generator directly. 
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If the Hall generator is defective, the control 
unit retards the ignition by approx. 6° for all 
cylinders in the upper partial load or full load 
areas. 


Error code 2141 

This error code indicates a fault in the control 
unit. 


If this error code appears, replace the EZK con- 
trol unit. 


Trouble-shooting, EZK control unit 
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Error code list for the EZK control 


unit 

Error code Error path 

2500 No fault 

2000 Output terminated 

2112 Idle contact 

2113 Full load contact 

2114 Engine temperature sensor 

2115 Idle/full load contact 

2121 Load signal from the LH control unit 

2126 Transmission safeguard switch 

2131 Knock sensor I 

2132 Knock sensor II 

2133 Knock control in the control unit 

2134 Hall generator signal 
2141 EZK control unit 


The digit 2 may also appear in the second error code digit position (e.g. 2212), indicating "sporadic 
error", i.e. an occasionally occurring fault. 

This does not apply to error code 1000 and 1500. 


Error code list for the EZK control unit 
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Resetting the error memory 

The error memories of the LH control unit and 
the EZK control unit must each be reset in- 
dividually. 

Once error diagnosis has been terminated for 
the LH or EZK control units, this is indicated 
by error code 1000 for the LH control unit or 
2000 for the EZK control unit. 

It is only possible to reset the error memories 
when this error code has appeared. Proceed 
as follows: 

Press the yellow key repeatedly until the func- 
tion symbol (see display) appears on the func- 
tion display. 

Display: 



Function symbol 


Press the green key until the clear signal ap- 
pears on the function display. 

Display: 



The error memory has been reset when the 
LED goes out and the function display chan- 
ges to 0000. 

Display: 



Note: 

A test drive must be made after resetting the 
error memory 

Observe the following conditions for this: 

1 . The engine must be at operating tempera- 
ture, i.e. at least 176°F. 
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2. The duration of the test drive (minimum 
6 minutes) 

3. At the end of the test drive, run the engine 
for at least 60 seconds without opening the 
throttle valve. 

After the test drive, read out the error 
memory once again. 
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Operating conditions for start of diagnosis 


Systems 

Ignition on 

Engine standing still 

Engine running 

928 S4 / 928 GT 
928 GTS (5,4 i) 



LH-Jetronic 

yes 

to n < 2500 rpm 

EZK 

yes 

to n < 2600 rpm 

ABS / lock 

yes 

no 

Airbag 

yes 

yes 

Alarm system 

yes 

yes 

RDK 

yes 

yes 
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1. General information 

1.1 Application 

The Systemtester 9288 (BOSCH KTS 301) is a microprocessor-con- 
trolled self-diagnosis tester. 

All systems wh ich have a diag nosis interface as per ISO Standa rd can 
be tested with this tester. The following tests are possible: 

• Reading out the fault memory 

• Testing of the actuators 

• Testing the circuit inputs 

• System adaptation 

• Engine-knock detection 

• Sensor and status checks, tire-pressure monitoring (RDK) 

1.2 Construction (Fig. 1} 


The Systemtester 9288 is a high-quality piece of electronic equip- 
ment. In order to prevent damage to the equipment as a result of im- 
proper use, please read the information in the operating instructions 
carefully and comply with it. 

In addition, the instructions (specifications) of the vehicle manufac- 
turer are also to be observed. 

If the tester shouid fail, check the following points before sending it in 
for repair: 

1 . Has the tester been operated incorrectly? 

2. !s the battery sufficiently charged? 

3. !s the adapter cable OK ? 

(Please note when checking the adapter cable that a highly sensi- 
tive electronic matching circuit is installed in the vicinity of the 19- 
pole pfug). 


No. 


Description 


LCD indicator 


Keyboard 


Power supply 


If the voltage is not sufficient, 
"Charge battery" appears 
on the display. If this is 
not done, the unit switches 
itself off. 


Connection for 

input and output devices 


Function 


Dot matrix 5x8 

4 lines each with 20 characters 

Foreign languages possible 

Illumination 


Keys 1, 2, 3 
Keys 
Key H 


Key N 


Key £> 
Key <* 


Selection key 

Previous page/ next page 

Help menu, e.g.: 
Illumination 
Screens stored 
Control -unit overview 
Setting up printer 
Switching off unit 

Return to the next higher 
program level following 
termination of a test 
sequence or, during a test 
sequence, return to the 
last display 

Storing indication 

Playing back 
stored reading 


Fitted accumulator with NiCd batteries. 
The Systemtester 9288 must be switched off 
during the initial battery charging process. 
Charging time > 8 hours 


Connection to vehicle battery by means 
of vehicle-specific adapter lead (see 1.4) 


Battery charger (accessory) 


Connection facility for Printer 

e.g. Epson, IBM, Hewlett Packard (HP) 


Remarks 


If the Systemtester 9288 is switched on 
without the program module, following 
the self-test the tester switches off auto- 
matically and informs the user that the 
program module is not fitted. 


Switching on : 

Switching off: 
(automatic) 


Press any key 

180 s after last 
depression of a key or 
if no data stream flows 
across the serial 
interface. 


The last field in the top righi-hand corner is 
filled completely, this means that this is a 
stored figure and not an actual, 
real-life figure. 


Discharged upon delivery. Following charge 
Operating time: 

4-8 hours without scale illumination 
1 -2 hours with scale illumination 


Connection through ISO-interface 
Charging voltage supply 


For test operation and for charging 
the NiCd batteries. 


The Systemtester 9288 transmits data with 

the following configurations: 

8 data bits / 1 start bit / 1 stop bit / 

No parity (for printer matching) 


Connection for vehicle 
specific adapter lead 


Reading out the data 


Input for fiashing-code support 


Piug-in programme module 
(see also Figure 2) 

A C-MOS ! 
Do not touch plug ! 


Operating system 
LCD drive 
Keyboard 

Interface communication 
Computations and data conversions 


Plug in module: 
remove rubber protector, 
insert module fully. 
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1.3 Battery charger run off mains voltage (Figure 3} 

- Accessory - 

Item 1 Charger with connecting cable, 1.5 m long 
Item 2 8-pin AMP plug 

1.4 Vehicle-specific adapter cable 

Porsche No. 000 721 928.81 

1.5 Connecting lead (Figure 4} 

- Self-fabrication - 

for printer, programme load station or similar unit. 

For interface-trunk assignment, see manual of corresponding unit. 

Printer cable for standard D 25 
BOSCH No. 1 684 465 193 

Printer cable for EPSON 
BOSCH No. 1 684 465 194 

2. Connection 

The following points must be observed: 

- No gear must beengagedon the vehicle (Automatic transmission 
in position N - P) - Danger of Accident ! 

- ALL work on the vehicle must only becarried out with theignition 
switched off- 
After having connected the vehicle-specific adapter cable, the in- 
structions listed under "3" are displayed on the Systemtester 9288: 

2.1 Charging with the battery charger (Fig. 3) 

Connecting the Systemtester 9288 to the battery charger. (Fig,1, 
pes. 5}. 

2.2 Diagnosis 

Connecting the Systemtester 9288 to the diagnosis plug in the veh- 
icle by means of the vehicle-specific adapter cable. 

Switch on the tester and proceed according to the instructions dis- 
played. 

3. Testing 

Scope of module: 

Guidance through the menu, communication with the ECU, reading 
out the error memory and selection of the "Help" menus, actuator 
diagnosis, circuit inputs and system adaptation, engine- knock detec- 
tion, sensor and event check for the tire-pressure monitor (RDK). 

3.1 Reading-out the error memory 

Connect the Systemtester 9288 (see 2.J 
Switch on the Systemtester, 
(possible with every key!) 

Display: 

| PORSCHE 

Eprom modui eng 
Mod. intro. xx.xx.xx 


if a specific instruction does not appear in a display, it is always pos- 
sible to proceed by pressing the button 


Due to the fact that the Systemtester 9288 can store error displays 
(see Chapter 3.7), the following display will appear if errors have 
been stored in the image memory: 


Stored displays 
erased ? 

I 1 - yes 
3 = no 


Key 3 
Display: 

Print out 

displays: H 
continue: 


H = Help menu (see 3.6} or key 1 
Display: 

Vehicle types 

1 = 944 S 

2 = 911 Carrera 4 

3 = 928 S 4 


Selection of the vehicle type with key 1, 2 or 3. 

After the vehicle type has been selected, the following instruction 
appears: 

Connect adapter 
cable to veh. plug. 
Ignition "ON". 
After completion: > 


The following then appears: 


Wait for 
Data 

Break off test: N 


After a short pause, the Systemtester 9288 reports all the sys- 
tems that are installed in the particular vehicle. If a system is pre- 
ceded by " # " r this means that at least 1 error is stored in that 
particular system. 

Examples: 


Installed systems 
1 = =i LH 
2=4 EZK 
3 = RDK 


The particular system can be selected by means of key 1, 2 or 3. 

After selection (for instance with key 1), the following display ap- 
pears: 

LH 

System: L01 LH-JET 
Ser No.: 92861812313 
RB. No.: 0280002507 
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After pressing the key > , a selection menu is displayed: 


Menu 

1 = Fault memory 

2 = Drive links 

3 = input signals 


< Menu 

1 = System adaptation 


After the last displayed error, the following instruction appears: 


Repair fault accord- 
ing to repair 
instructions 
Continue: 


Proceed with key 


Fault repaired ? 
1 ~ yes 
3 = no 


In the example - press key 1. There then follows the display of the 
number of errors which are stored [if any}. 


Number of 
faults 


Proceed with key >■ 


Additional info to 
every display with 
key 1 

continue: 


Proceed with key 
Error output: 


1 : Engine 

temperature sensor 2 
Short to ground 
not present 


If key 1 is pressed instead of the > key, the corresponding error 
code display appears [the fast two digits of the flashing code}. 


Fault code: - 14 - 


Proceed with key > 

Further errors are displayed (if they exist) 


2: Idle contact 

Short to ground 
present 


If key 1 is pressed instead of key ~~ the corresponding error-code 
display appears (the last two digits of the flashing code). 


Fault code: - 12 - 


Return to display "No. of errors" with key 3. 
Proceed with key 1 : 


Fault memory 

1 = Erase 

3 = Do not erase 


If key 3 is pressed: 

= Return to menu "error memory" 

The error memory is not erased ! 
Proceed with key 1 : 


Fault memory 
has been cleared 

Return: 


N 


The test scope "Read-out error memory" is terminated at this 
point. 


3.2 Actuator diagnosis 

If a n actuator is selected, this is triggered by the ECU so that it ca n 
be checked for correct functioning. 

The various actuators components are gone through one after 
the other and are selected with the > key. 

Operate the Systerntester 9288 as described under 3.1 until the 
following menu display appears: 


Menu 

1 - Fault memory 

2 - Drive links 

3 - Input signals 


After pressing key 2, the display for the first actuator appears: 


Injector 
to activate 
1 = Start 
Continue: 


If key is pressed, the next actuator is selected. 
Pressing key 1 results in the following instruction: 


Can injectors be 
heard / felt ? 
1 = yes 
3 = no 
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Key 1 selects the next actuator (e.g. Idle actuator}. Following in- 
struction: 


Repair fault accord- 
ing to repair 
instructions 
Continue: 


After pressing key >, the following display appears 


Injector 
to activate 
1 - Start 
Continue: 

Proceed with key 1 

Can injectors be 
heard / felt ? 
1 = yes 
3 - no 


Proceed with key 1 to the next actuator. 


Idle stabisizer 
to activate 
1 - Start 
Continue: 

Proceed with key 1 

! 

Can idle stabilizer 
be heard / felt 7 
1 = yes 

3 ■-- no 


By pressing key 1, th e next actuator is selected. After pressi ng key 
3, the next instruction appears: 


Repair fault accord- 
ing to repair 
instructions 
Continue: 


Proceed with key 


Idle stabilizer 
to activate 
1 = Start 

Continue: 


After pressing key \ the following display appears: 


Can idle stabilizer 
be heard / felt ? 
1 = yes 
3 = no 


By pressing key 1, the next actuator is selected. The actuators are 
selected one after the other and triggered until the following dis- 
play appears; 


Drive link test 
completed 

Return : 


N 


3.3 Circuit inputs 

In addition to the actuators, the Systemtester 9288 can also 
check circuit inputs. To this end, operate the Systemtester 9288 
in accordance with 3.1 until this menu display appears: 


Menu 

1 = Fault memory 

2 — Drive links 

3 = Input signals 


Press key 3 


Idle contact 
1 = Start 

Continue: 


By pressing key > the next circuit input is selected. 
The next display appears when key 1 is pressed. 


Activate accl. pedal 
Idle contact 
- closed - 
Continue: 


Operate the accelerator pedal, the following display appears: 


Activate accl. pedal 
Idle contact 
- open - 
Continue: 


The next circuit input is selected by pressing key 
this display appears: 


Repeat until 


Input signals 
testing completed 

Return: 


N 


Press key N for return to menu 


3.4 System adaptation 

When the function "System adaptation" is triggered, the ECU re- 
gisters the basic air requirement of the engine. 

To this end, operate the Systemtester 9288 as per 3.1 until the 
following menu display appears: 


Menu 

1 = Fault memory 

2 = Drive links 

3 -- Input signals 


Proceed with key 


Menu ! 
1 - System adaptation 


By pressing the key N, the operator is returned to the menu. 
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Proceed with key 1 


Prerequisite: 
Eng. at oper. temp, 
with all consumers 
and ignition off. 


Proceed with key 


System adaptation 
1 = Start 

Return: 


N 


If key N is pressed 
= return to menu. 

If key 1 is pressed: 


Start engine ! 


Following engine start there appears: 


System is being 
adapted 

Please wait ! 


After approx. 30 sees there appears: 


System adaptation 
completed 

Return : 


N 


if it is impossible to carry out system adaptation (idle contact not 
closed, or defective), the following display appears: 

i 

No system adaptation ! 
possible 
Idle contact ? 
Return: N 


After completion of the system adaptation, return to the menu 
with key N. 


3.5 Engine-knock registration 

The engine-knock registration function can only be triggered 
through the EZK or DME control unit. 

To this end, operate the Systemtester 9288 as described in 3.1 
until the following display appears: 


Installed systems 

1 = it LH 

2 - # EZK 

3 = RDK 


The particular system can be selected by means of key 1, 2 or 3. 
For instance with key 2 the following display appears: 


EZK 


System : 

E01EZK 

Ser. No.: 

92861812415 

RB. No.: 

0227400154 


Proceed with key >■ 

The following menu display appears 


< Menu 

1 = Fault memory 

2 - Knock registration 


Proceed with key 2 


Condition : 

Engine at operating 

temperature 


Proceed with key > 


< Start knock 
registration before 
test drive 


Proceed with key >■ 


■< A normal test 
drive is a pre- 
requisite 


Proceed with key 


< Stop the test 
drive only if the 
display with the no. 
! of knocks comes on. 


Proceed with key "> 


Knock registration 
1 - Start 

Return: N 


Pressing key 1 activates the engine- knock counter: 


Knock registration 
in progress 

Please wait! 
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The knock counter registers 10,000 ignitions before the display 
with the actual number of combustion "knocks" appears. 


Number 
Knocks: 
Combustion: 
Continue: 


xxx 
xxxxx 


Proceed with key 


Knock registration 
completed 

Return: 


N 


If knock registration is impossible (due to lack of engine-speed 
signal), the following display appears: 


No knock regist- 
ration possible, 
RPM signal ? 
Return : 


Following completion of the knock registration test, return to the 
menu with key N. 


3.6 Help menu 

The "Help" menu can be selected from every display by pressing 
key H. Return to the initial display with key N, 


Help menu 

1 - Illumination 

2 = Display stored 

3 - Ctrl, unit chart 


Proceed, for instance with key 1 : 
Key 1: 

The scale illumination is switched on and the tester returns to the 
previous display. 

Or with key 2 : 


Data display stored 

1 - Print 

2 = Clear 


Proceed with key 1 

Stored displays are printed out (If printer connected). 

Proceed with key 2 
Stored displays are erased. 

With the "Help" menu, for instance 


Help menu 

1 = Illumination 

2 = Display stored 

3 = Crtl. unit chart 


if the key > is pressed, a further section of the "Help" menu is dis- 
played: 


<■ Help menu 

1 = Printer setting 

2 — Switch off equip. 

3 = Baud Rate 


Proceed for instance with Xey 1 


Printer setting 

1 = IBM 

2 = HP Quiet Jet 

3 = EPSON 


The selection of the printer results in the tester being set up for 
the printer type in question. 

3.7 Store measurement displays (Key £> ) 
Using key ■£> , all displays can be stored manually. 
The following displays are stored automatically: 

- ECU-ldentity 

- Installed systems 

- All existing errors 

When the memory limit is reached, the following instruction is 
displayed: 


Data display mem. 
fuli ! 

Return: 


N 


3,8 Show stored measurement displays (Key <^ ) 

Using the keys -~ or the stored displays for the selected sys- 
tem can be shown. 

The stored displays can be called up by means of the <* key. 

The system selection (LH - EZK- RDK) takes place with the keys 1, 
2 or 3. 

4. Service and wear parts (BOSCH) 


Fig- 

BOSCH Part No. 

Designation 

Comment 

1/3 

1 687 335 002 

NC - battery 


4/1 

1 684 483 152 

Plug 


4/2 

1 684 485 170 

Socket 

9 pole 

4/3 

1 680 552 005 

Screwed cap 



1 684 465 193 

Printer cable 




(Standard D25) 



1 684 465 194 

Printer cable 




(EPSON) 



4.1 Service parts (Porsche) 


Designation 

Porsche Part No. 

Special tool No. 

Systenntester 9288 

000.721.928.80 

9288 

Adapter cable 

000.721.928.81 

9288/1 

Battery charger 

000.721.928.82 

9288/2 

Module (D) 

000.721,928.84 

9288/4 

Module (GB/USA) 

000.721.928.85 

9288/5 

Module (F) 

000.721.928.86 

9288/6 

Module (1) 

000.721.928.87 

9288/7 

Module (E) 

000.721.928.88 

9288/8 
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When Installed Wear Limit 

(new) 

Cooling System 

Coolant thermostat Opening temperature 81 - 85° C 

Radiator Cap 

High pressure valve Opening pressure 0. 9 - 1. 15 bar 

Low pressure valve Opening pressure 0, 07 - 0, 12 bar 


Oil Circuit 


Oil consumption 

Oil pressure at 80 C oil 

temperature and at 5000 rpm 

Oil dipstick 

Upper mark 

Lower mark 

Oil pump 

Clearance 


ltr/1000 km 

Pressure 

Oil volume 
Oil volume 

Axial play 
Radial play 


ca, 1. 5 


5 bar 

7. 5 ltr 
6. 0 ltr 

0. 080 - 0. 120 
0. 060 - 0. 088 


Valve Timing 


Camshaft bore 


Camshaft 


Camshaft 

Bucket tappet bore 

Bucket tappet 
Camshaft 


Inside dia r 

Diameter 

Axial play 
Inside dia. 

Diameter 
Runout 


60.5 


60. 5 


■f 0. 03 

- 0 

- 0.03 

- 0. 045 


0. 10 - 0,18 
+ 0. 010 
+ 0. 038 

- 0. 018 

- 0. 034 
0. 02 


38 


38 


Cylinder Head and Valves 


Bearing surface 

Valve seat: 

Intake 

Exhaust 

Intake 

Exhaust 

Outer correction angle 

Inner correction angle 

Valve guides: 

Intake and exhaust 

Valve stem: 

Intake 

Exhaust 


Distortion 

Width 
Width 
Seat angle 
Seat angle 


Inside dia. 

Diameter 
Diameter 


max. 0. 08 


1.7 
2.0 
45° 
45° 
30° 
60° 


9+0, 015 


8 r 97 - 0. 012 
8.95 - 0. 012 
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When Installed 
(new) 


Wear Limit 


Valve guide/valve stem 

Intake 

Exhaust 

Compression 


Clearance 


8 bar and more 


0.80 
0.60 

6. 5 bar 


Pistons and Connecting Rods 


Cylinder/piston 

Clearance 

0. 024 - 0. 048 



Mahle 

KS 

Ptsrnn Hno^ 

L LjLvLI 1 111 clJ 


Groove 1 0. 06 - 
0, 102 

Groove 2 0. 04 - 
0, 072 

Groove 3 0. 013 - 
0. 127 

0. 05 - 
0, 082 
0.05 - 
0. 082 
0. 023 - 
0. 137 


C-L1U L.1C ardllL. C 

Groove 1 
Groove 2 
Groove 3 

= 0 r 20 to 0,40 
= 0. 20 to 0,40 
= 0.40 to 1.40 

Conrod bushing 

Diameter 

24 + °- 018 

+ 0. 028 

Piston pin 

Diameter 

24 - 0,004 

Conrod bushing/piston pin 

Radial play 

0.018 - 0, 032 

Crankshaft and Engine 

Block 



Crankshaft 

Runout 

0 ( 04 - 0.06 

f measured on 2nd, 3rd or 4th 




bearings, 1st and 5th bearings 




running in vees) 




Conrod bearing journal 

Diameter 

51.971 - 

51.990 

Conrod bearing/crankshaft 

Radial play 

0. 034 - 0 

. 092 


Axial play 

0. 100 - 0.400 

Crankshafi bearing journal 

Diameter 

69.971 - 

69.990 

Crankshaft bearing/crankshaft 

Radial play 

0. 020 - 0.098 

Crankshafi bearing/crankshaft 

Axial play 

0. 110 - 0.312 

Cylinder bore 

Out-of-true 

0. 010 



ca. 0,080 


max. 0,08 


0. 020 
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ENGINE TORQUE SPECIFICATIONS 


Location 

Tightening Specifications 

Torque 
Mm (ftlb) 

Threads 

— — — — — — ■ 

Main bearing 

o steps, i st step 

ZV i 1*4/ 

IVI 1 Z X 1.0 


^nd step 




3rd step 

bu + 5 (43 + o.bj 


^rankcase with X next 


/b + b \b4 + o.b) 


to case number ana alt 




crankcases with closed 




main bearing bushing, 




bearing 1 




Main bearing 

2 steps: 1st step 

20(14) 

M 10 


2nd step 

40 + 5 (29 + 3.61 


Crankcase with "X" next 


50+ 5(36 + 3.6) 


to case number and all 




crankcases with closed 




main bearing bushing, 




bearing 1 




| Oil pump 

2 steps: 1st step 

15 In) 

ft. A □ 


2nd step 

Zu (14) 


Pnnrori nut with smooth 


58 + 5 142 + 3 6> 

M 10 x 1 25 

IVI 1 %J A l.bV 

bearing surface 




Conrod nut with ribbed 


75 (54) 

M 10 x 1,25 

bearing surface 




Cylinder head 

A) Pre-loading cylinder 


M 12 x 1.5 


head gasket 




1st step 

20 (14) 



2nd step 

50 (36) 



3rd step 

85 (61) 



B) Gasket left in preloaded 




condition 30 minutes 




C) Final tightening: 




Nuts unscrewed one 




after the other by 




1/4 turn and then 




tightened, See note 




on page 15*7 

85(61) 



New tightening instructions 




for changed cylinder head 




gasket: 




Part No. 928.104.361.02 




Cyl. 1 -4 




Part Mo. 928.104.362.02 




Cyl. 5-8 




Part No. 928.104.371.09 




Cyl. 1 - 4 
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Location 

Tightening Procedures 

Torque 
Nm (ftlb) 

Thread 


New tightening proced- 




ure for cylinder head 




gasket: 




ET-No* 928.104.372.09 




Cyl . 5 - 8 




from following engine 




numbers onward: 




80 C 0260 M 28/09 




80 C 5269 M 28/10 




82 C 0713 M 28/11 




82 C 5782 M 28/12 




81 C 1037 M 28/15 




81 C 6398 M 28/16 




80 C 8051 M 28/17 




80 C 9155 M 28/18 




1st step 

20 (14.6) 



2nd step 

50 (36.5) 



3rd step 

90 (65.7) 


Cyl inder head 

torquing by angle of 



studs 

rotation: 




1st step 

20 



2nd step 

90 r of rotation 



3rd step 

90°of rotation 



4th Step 

90° of rotation 



Only in conjunction 




with new stud 




DO 1 1 




Recognizable by: 




Color:ochre (gal- 




vanized, 




yellow pas- 




sivated) 




Thread: longer and with 




cvl inder head 




gasket 




928.104.361.02/362.02 




928.104.371.09/372.09 
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Location 

Tightening 
Specifications 

Torque 
Nm (kpm) 

Threads 

Camshaft housing 
to cylinder head 


20 (2.0) 

M 8 

Plug on camshaft housing 


40 (4.0) 

M 18 x 1.5 

Camshaft 


45 (4.5) 
65 (6.5) 

M 10 (8.8) 
M 10 (10.9} 

Spark plugs 


25 to 30 
(2.5 to 3.0) 


Flywheel 


90 (9.0) 

M 10 x 1.25 

Pulley 


295 (29.5) 

M 18 x 1.5 

Oil drain plug 


60 (6.0) 
50 (5.0) 

M 22 x 1.5 
M 20 x 1.5 

Thermostat housing plug 


80 (8.0) 

M 48 x 1.5 

Oil pressure sensor 


35(3.5) 

M 1 8 x 1.5 

Pressure relief valve plug 


40 (4.0) 

M 18 x 1.5 

Bypass valve adapter 


70 (7.0) 

M 24x1.5 

Water drain plug in engine 
block 


35 (3.5) 

M 12 x 1.5 

Radiator water drain plug 


1,5(0,2) 

M 10 

Adapter to radiator 
to engine 


70 (7.0) 
70 (7.0) 


Oil hose to adapter 
on crankcase upper 
section 


70 (7.0) 

M 26 x 1.5 

Oil hose to adapter on 
radiator 


70 (7.0) 

M 26 x 1.5 

Temperature switch 
on radiator 


40 (4.0) 

- _ — , . , — , • . — - 
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Location 

Tightening 
Specifications 

Torque 
Nm (kpm) 

Threads 

Coolant thermostat 
housing to engine 

Two steps: 
1 st step 
2nd step 

10 (1.0) 

20 + 2 (2.0 + 0.2) 

^ — , 

M 8 

Coolant temperature 
transmitter 


25 -30 (2.5 - 3.0) 


Air Injection: 




Adapter on cylinder head 


40 (4.0) 


I Check valve 


55 (5.5) 


Oxygen sensor atr line 


30 (3.0) 
55 (5.5) 

M 18 x 1.5 

Exhaust gas test nut 
on catalytic converter 


30 (3.0) 

M 14 x 1.5 

Exhaust gas test plug 
on catalytic converter 


15 (1.5) 

M 8 x 1 

Temperature sensor II 
cu inermostai nousing 


12 (1.2) 


Temperature valve 
to connector 


max. 15 {1 .5) 

M 10 x 1 

CO test line 

to exhaust manifold 


25 (2.5) 


All other bolts 
and nuts: 




M 6 


6 + 2(0.6 + 0.2) 


M 8 


20 + 2 (2.0 + 0.2) 


M 10 


40 + 5 (4.0 + 0.5) 
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Engine tightening torques (32-valve engine) 


Location 


Main bearing bolts 


Main bearing bolts 


Oil pump bolts 


Connecting rod bolts 
Verbusrip nut 

928 GTS (5.4 I) Engine 
Type M 28.49/50 

Connecting rod bolts 
(forged con-rods) 
Verbusrip nut 

Cylinder head studs 


Cylinder head hexagon 
head bolts 


Camshaft bearing 
saddles to cylinder head 

Hex socket head bolts for 
chain tensioner 

Banjo bolt / 
chain tensioner 

Check valve / 
chain tensioner 

Camshaft bolt union 
Cylinder head cover 
Spark plugs 
Flywheel bolts 


Thread 


M 12 x 1.5 


M 10 


M 8 


M 10 x 1.25 


M 10 x 1.25 


M 6 
M 8 

M 6 

M 8 x 1 

M 10 x 1 

M 10 x 1.5 
M 6 

M 14 x 1.25 
M 10 x 1.25 


Tightening torque Nm (ftlb) 


1st stage 


30 (22) 


2nd stage 

55 (41) 

3rd stage 

75 +5 (55 +4) 

1st stage 

20 (15) 

2nd stage 

50 + 5 (37 + 4) 

1st stage 

15 (11) 

2nd stage 

20 (15) 

75 (55) 


25 + 90° tightening angle 

1st stage 

20 (15) 

2nd stage 

90° torque angl 

3rd stage 

90° torque angl 

4th stage 

90° torque angl 

1st stage 

20 (15) 

2nd stage 

90° torque angl 

3rd stage 

90° torque angl 

10 (7) 


20 (15) 


10 (7) 


10 (7) 


15 (11) 


65 (48) 


10 (7) 


25 to 30 (18 to 22) 


1st stage 

40 (30) 

2nd stage 

90 (66) 


Engine tightening torques (32-valve engine) 
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Location 


Pulley bolts 

Oil drain plug 

Thermostat housing plug 

Oil pressure sender 

Pressure release 
valve plug 

Short-circuit valve 
screw-in flange 

Cylinder block 
drain plug 

Radiator drain plug 

Screw-in flange 
to radiator 
to engine 

Oil hose to screw-in 
flange at upper 
crankcase section 

at coolant radiator 

Temperature switch to 
coolant radiator 

Regulator housing for 
coolant circuit to engine 

Temp, sender unit - 
coolant temperature 

Check valve 
Air line 

Oxygen sensor 

Exhaust gas takeoff plug 
to catalytic converter 

Temp, sensor NTC II 
to regulator housing 


Thread 


M 18 x 1.5 
M 20 X 1.5 
M 48 x 1.5 
M 18 X 1.5 
M 18 x 1.5 

M 24 x 1.5 

M 12 X 1.5 

M 10 


M 26 x 1.5 


M 26 x 1.5 


M 8 


M 18 x 1.5 
M 8 X 1 


Tightening torque Nm (ftib) 


295 (218) 
50 (37) 
80 (59) 
35 (26) 
40 (30) 

70 (52) 

35 (26) 

1.5 (1) 

70 (52) 
70 (52) 

70 (52) 


70 (52) 
40 (30) 

1 st stage 
2nd stage 

25 - 30 (18 - 22) 

55 (41) 

30 (22) 

55 (41) 

15 (11) 

12 (9) 


10 (7) 

20 + 2 (15 + 
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Location 


Knock sensor bolt union 

Knock sensor bolt union 
as of Engine No. 

M 28.42 81 M 51771 
M 28.47 85 M 01112 
928 GTS (5.4 1) 
engine type M 28.49/50 

Intake rail mounting 

Hall sender mounting 

CO branch line mounting 
to exhaust manifold 

All other nuts and bolts 

M 6 
M 8 
M 10 



Tightening torque Nm (ftlb) 


20 (15), without washer 

20 (15), original screw 
(micro-seal type) 
without washer 


15 (11) 
8 (6) 
25 (18) 


8+2 (6 + 1 ) 
20+2 (15 +1) 
40 - 5 (30 +4) 


Engine tightening torques (32- valve engine) 
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TOOLS 




No. 

Description 

Special Tool 

Remarks 

1 

Adapter for removal and 
installation of engine 

9137 

Used in conjunction with shop hoist 
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REMOVING AND INSTALLING ENGINE 


Removing 


1. Use fender and bumper protective covers. 


2. Disconnect battery ground cable at spare 
wheel well. 



3. Loosen and remove engine compartment 
cross brace. 

Note 

Car must stand on its wheels when cross brace is 
removed or installed. 



4. Set up hoist and align with specified pick-up 
points on car, but do not raise car. 


5. Detach windshield washer hoses and engine 
compartment light wires. 


6. Disconnect engine hood supports at top, loosen 
engine hood bolts and remove engine hood. 


7. Remove cap from coolant expansion tank. 


8. Remove air intake hoses and entire air cleaner 
assembly. 


9. Raise car. Place piece of wood (locally manu- 
factured) on central tube and rear tunnel brace. 
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10. Detach splash shield at bottom. 


13. Remove lower body brace, 



MP 




11. Drain coolant from radiator, 


14. Detach exhaust pipes at exhaust manifolds 
and heat shields on left and right sides. 




Remove water drain plugs on left and right 
side of crankcase. 


15. Detach ground cable at body 



16. Install and tighten oil drain plug to 
specified torque. 


17. Install and tighten coolant drain plugs 
to specified torque. 


12. Drain engine oil. 


Printed in Germany 


Removing and Installing Engine 


10 - 3 


10 


Engine, Crankcase 


y 28 


IS. Unscrew clutch slave cylinder at clutch housing 
and remove with line connected. 


23. Remove socket head bolts and slide back 
clamping sleeve on drive shaft. 


Note 


Do not operate clutch pedal , 


19. Remove mounting strap for pressure line to 
slave cylinder. 



20. Disconnect wires on starter. 


21. Remove clutch housing cover with starter. 

Disconnect release lever at ball pin by pressing 
release lever down in direction of clutch. 



24. Unscrew throwout bearing sleeve mounting 
bolts and push sleeve in direction of clutch. 



25. Disconnect left and right engine shock ab- 
sorbers at control arms. 


22. Open clamps for starter wires on steering cross 
member. 
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26. Detach engine shock absorbers with left and 
right mounts. 



27. Cars with air conditioning: Detach tempera 
ture switch wires on radiator. 



Disconnect plug leading to compressor 
(on right drive belt cover). 



2&. Loosen compressor, remove from console 
and suspend it with the hoses connected. 



29, Loosen and remove air pump filter housing. 


30. Detach alternator cooling hose. 
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31. Loosen lower fan shroud at radiator and re- 
move. 



32. Detach all coolant hoses at radiator. 


33. Detach bottom oil hose at radiator. 



928 


34. Remove engine mounts separately by applying 
a lifting force from one side to engine with a 
hydraulic jack, locally manufactured pad and 
an appropriate piece of wood on the oil pan, 
loosening the bolts, lifting the engine and re- 
moving the engine mounts. 


Place engine on front cross member carefully. 
Remove second mount accordingly. 



35. Remove clutch/engine mounting bolts. 


36. Lower car. 


37. Loosen and detach vent hose at T-adaptor 
for radiator and thermostat housing. 


38. Loosen and detach coolant hoses at thermostat 
housing. 


10-6 Removing and Installing Engine 
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40. Loosen top radiator mountings and lift out 43. Remove control unit, 

radiator carefully. 
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46. Detach hydraulic line at power steering pump. 

47, Detach oil hoses at supply tank of power 
steering pump, drain oil and remove tank. 



48. Detach brake booster vacuum hose at mani- 
fold. 


49, Disconnect operating cable for accelerator 
pedal and cruise control, remove holder and 
clamp, and place cables outside. 




50. Be sure to cover condenser on cars with air 
conditioning to prevent damage when re- 
moving and installing (e.g. with a wood 
board). 



51, Engage adapter 9137 (in conjunction with 
floor hoist) in the eyelets provided for this 
purpose. Raise adapter until tight on engine. 


Note 


This requires that car stands on its wheels. 



10-8 Removing and Installing Engine 


Printed in Germany 


Engine, Crankcase 


10 


52. Unscrew top engine block/clutch housing 
mounting bolts. 



53. Pull engine forward carefully and remove 
central shaft I with guide tube. 


54. Lift out engine. 



Installing 

Note the following for installation. 

1. Tighten nuts and bolts to specified torques. 

2. Add coolant until level is at edge of filler 
opening (position -heater lever at "warm"). 

3. Run engine to operating temperature and 
check coolant level, adding more coolant 
if necessary. 

Coolant level must reach center of expansion 
tank. 
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ENGINE; REMOVING AND INSTALLING 
(32-VALVE ENGINES) TOOLS 



No. 

Designation 

Special Tool 

Remarks 


Engine lifting tackle 

3033 

VW Special tool 


Please note: 


If necessary, use a commercially 
capacity) to attach engine lifting 


Table carabiner (650 kg load-bearing 
tackle to workshop hoist* 
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ENGINE, REMOVING AND INSTALLING 
(32-VALVE ENGINES) 

Removal 

1. Disconnect ground lead to bat- 
tery behind tool plate. 



2. PI ace cover over fender and bump- 
er* 


3 . Unbolt and remove cross member. 
Note 

Vehicle must be standing on its 
wheels. Cross member is 
tensioned. 

4. Position lifting platform and 
engage vehicle jacking points. 

5. Disconnect hoses for wind- 
screen washer, heated spray 
nozzles and cable for engine 
compartment light. 

6. Unhook accelerator spring retain- 
ing clamp at bottom, unscrew hood 
mounts and lift off hood. 


7, Remove air intake hoses and air 
filter housing as a unit* 


8. Open cap of cooling water expan- 
sion tank and remove top of air 
deflector from cooler. 



9. Raise vehicle and remove 
oil pan guard. 
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10. Drain cooler. (Catch coolant 
in suitable container). 



11. Unscrew water drain plugs 
on left and right of crank- 
case upper half. 



12. Drain engine oil, (Only if 
engine is to be overhauled.) 

13. Disconnect exhaust flanges on 
left and right of exhaust 
manifold and unscrew air in- 
jector. 


Note 

Wrap a piece of wire around exhaust 
system behind junction and attach 
to cross member. 



14. Disconnect body-engine ground 
connection at engine. 

15. Replace cooler drain plug and 
tighten to specified torque, 
1.5 Nm (0.2 kpm). 


16. Remove bottom section of air 
deflector from cooler. 
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17. Pull air hose off alternator. 


18. Disconnect cable from starter. 


19. Detach clamps for starter cable 
from steering transverse and pull 
alternator cable thru toward front 
of vehicle. 



21. Unscrew bolts holding driving 
plate, unscrew pan head screw of 
bearing sleeve, push driven 
plate back along central shaft. 



22. The pins for the oil temperature 
sensor must point downward before 
engine can be removed. 



The clutch must be removed completely 
for vehicles from Model 87, engine 
type M 28.41 onwards. Refer to the 
Workshop Manual, Page 30 - 6b. 
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23. Remove both transmission mount 
bolts. 


25. Disconnect and remove oil temp- 
erature sensor. Disconnect 
fuel return line while countering 
nut with second open-ended wrench 





pT" 




24. Disconnect hose from heating 
regulator and pipe stub on en- 
gine and remove. Pull under- 
pressure line for automatic 
transmission from underpressure 
distributor. 



26, Unscrew bolts for clutch housing- 
engine housing top and bottom 
(e.g. jointed socket wrench) and 
push transmission toward rear 
(approx. 5 - 6 mm). 



27 .Disconnect air conditioner com- 
pressor plug connector, remove com- 
pressor from bracket and hang on 
one side with hoses in place. 
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28. Detach both coolant hoses from 

cooler at regulator housing and 30. Disconnect cable from temp- 
remove, erature switch at bottom left 

of cooler. 



31. Disconnect bleed hose from 
top left of cooler, unscrew 
cooler attachment and lift 
cooler carefully up out of 
engine compartment. 


29. Detach oil hoses for engine 
cooling and ATF cooling from 
top and bottom of cooler, 
countering with second open- 
ended wrench. 
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32* Disconnect coolant filler hose 
from cooler tube at front right, 
and remove* Disconnect multi- 
plug and B+ terminal . 



33. Disconnect bleed hose from 
cooling water expansion tank 
at engine and remove, 

34. Disconnect fuel supply line, 
countering with second open- 
ended wrench. 



35. Disconnect ignition leads on both 
sides from distributor cover, re- 
move both ignition coils from 
bracket and lay to one side. 


36. Detach filter housing from air 
pump. 


37. Remove scavenging valve from 
holder. Disconnect hose from 
air-bleed valve and remove. 
Disconnect underpressure hose 
from EZF control unit. 



38. Disconnect underpressure hose from 
brake servo unit and remove. 
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39. Disengage actuating cables for 
throttle, cruise control and 
control cable for automatic 
transmission. Remove safety 
devices and clamp from bracket 
and lay cables over fender. 



40, Disconnect oil hoses from servo 
pump reservoir, drain oil and 
catch in suitable container. Dis- 
connect hose clamp from reservoir 
and remove reservoir. 

41, Remove cover of central electrics 
unit. Disconnect plug-type 
connectors for Lambda probe, 
probe heating and electronic 
ignition. 



42, Disconnect multiplugs from EZF 
and LH control units, together 
with multiplug at right of 
central electrics unit. 



43. Push rubber sleeve out of holder 
into engine compartment. 
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44. Unscrew left-hand and right- 
hand mount bolts in underside 
of engine brace. 




45. Attach VW 3033 lifting tackle 
mounted on workshop hoist 
(e.g. Bilstein K 750 H) to 
eyes and slightly tension 
lifting tackle. 



46. Place wooden block (improvised) 
between central pipe and cross 
member. 


47. Tilt engine carefully toward 
front, lifting slightly. Once 
engine housing and clutch housing 
separate, engine can be hoisted 
out of vehicle. 


Note 

Care must be taken to ensure that 

the cable bundle from the central 

electrics unit is paid out as the 

engine is lifted clear of the vehicle. 


48. Disconnect delivery hose from 
servo pump and remove. 
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Note 

Mark position of delivery hose 
before disconnecting* 



49. Lift engine clear of vehicle. 



Installation 
Note the following: 

1 .Push transmission to rear. 
Place wooden block (improvised, 
25 mm thick) between drive shaft 
casing and cross member. Con- 
nect the servo pump delivery 
line before installing the 
engine. (Note mounting 
position) . 



2. Insert cable bundle of central 
electrics. 
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3. Lower the engine onto the hydraulic 
mounts. Detach lifting bar and workshop 
hoist. 

4. Use a car jack to raise the clutch housing 
and transaxle and bring the engine to its in- 
stallation position. 

Note 

To avoid placing the driver plate of the fly- 
wheel under strain, start by fitting the driver 
plate to the flywheel using the six bolts and 
only tighten the pan-head screw of the clamp- 
ing sleeve afterwards. 
Tightening torque: 80 Nm 

5. Top up coolant level to lip. Set heater lever 
to "warm". 

6. Run the engine until it reaches its operating 
temperature, check engine oil and coolant 
levels, top up if necessary. The coolant 
level should lie near the middle of the ex- 
pansion tank. 

7. Fill hydraulic steering fluid reservoir and 
bleed the steering system. 

8. Top up the ATF in the transmission. 


Engine, removing and replacing 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Engine holder 

9127 


2 

Engine support 

9128 
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USING ENGINE SUPPORT (SPECIAL TOOL 9128) 


We recommend using the engine support as from the state "cylinder heads installed" when assembling 
the engine. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Crankshaft oil seal extractor 
(pully end) 

9125 


2 

Crankshaft oil seal extractor 
{flywheel end) 

9126 


3 

Feeler gage 


Standard 

4 

Dial gage holder 

VW 387 j 


5 
6 

7 

Dial gage 

Holder (for loosening oil pump 
drive gear) 

Puller spindle 

9157 
US 1039 

Standard 

8 
9 

Internal extractor 
Micrometer 


Standard, e. g. Kukko No. 21/2 
(14.5 to 18.5 mm) 

Standard 

10 

Piston ring pliers 


Standard 

11 

Piston ring compressor 

US 1008 A 


12 

Toothed segment 

Part of 9127 


13 

Flywheel holder 

9130 
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DISASSEMBLING AND ASSEMBLING CRANKCASE AND CRANKSHAFT 
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No. 

Description 

Qty, 

Removing 

Note When : 

Installing 

Special 
Instructions 

1 

Bolt 

M 8x30 

6 




2 

Washer B 8 

16 




3 

Bolt 

M 8x65 

10 




4 

Nut M 10 
(plastic coated 
threads) 

10 


Always replace 


5 

Washer 

2 




6 

Washer 

10 




7 

Nut M 12 x 1.5 
{plastic coated 
threads) 

10 


Always replace 


8 

Washer 

10 




9 

Crankcase lower 
section 

1 


Clean sealing surface 
to remove grease 


10 

Main bearing shell 
half 

4 


Lubricate 


11 

Thrust bearing 
half (bearing 3) 

1 


Lubricate 


12 

Shaft seal 
(flywheel end! 

1 


Replace 


13 

Shaft seal 
(pulley end} 

1 


Replace 


14 

Crankshaft 

1 


Check end and 
radial play 


14a 

Closed main 
bearing shell, 
bearing 1 

1 


Lubricate, make sure 
bearing engages in 

* 

pin 


15 

Grooved ball 
bearing 

1 

Pull out with 
Kukko 

Check, replacing 
if necessary 


16 



Main bearing 
shell half 

4 


Lubricate 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

17 

Thrust bearing 
shell half 
(bearing 3) 

1 

Lubricate 


18 

Crankcase upper 
section 

1 

Clean sealing surface 
to remove grease 


19 

Key 

2 

Install facing 
forward 


20 

Dowel pin 

4 



21 

Dowel pin 

2 



22 

Dowel pin 

2 



23 

Dowel sleeve 

2 



24 

Key 

since 1982 models 

1 

Position correctly 
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SEALING UPPER AND LOWER CRANKCASE SECTIONS 


Note 

Only Loctite 574 (orange) should be used as a sealant. 
Loctite 574 will dry only in conjunction with metal 
and exclusion of air. After applying a coat of sealant 
the bolts should be installed and tightened no later 
than 10 minutes, since the sealant on the metal will 
start to dry, 


Removing Old Sealant 

The old sealant does not have to be removed for repairs. 
It is only necessary to remove grease from the surface, 
so that after the cleaning solution has dried the new 
coat of sealant can be applied. The new Loctite will 
dissolve the old sealant in the surface finish and dry 
again after assembling. 

We recommend a fine steel brush or Loctite remover 
80646 for removing old sealant, if this is ever neces- 
sary. 


Applying Sealant 

1. We recommend a short-pile velour roller for appli- 2. Roll on a very thin coat of sealant with a velour 
cation by hand, A tray will also be required for the roller, 
sealant and should have a rough edge to scrape 
excess sealant from the roller, 
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CHECKING CRANKSHAFT BEARING CLEARANCE 


The "Plastigage" method is a simple way of 
checking bearing clearance. 

Plastigage is available in three different sizes 
for measuring ranges from 0.025 to 0.23 mm. 


Type 

PG-1 
PR-1 
PB-1 


Color 

green 

red 

blue 


Measuring Range 

0.025 to 0.075 mm 
0. 05 to 0. 15 mm 
0.10 to 0.23 mm 



Checking Radial Clearance 


Checking End Play 


1. Remove crankcase lower section. 


Use Special Tool VW 387 to check end play, 


2. Remove oil from bearing shell and bearing 
journal. 


3. Place Plastigage having width of bearing on 
crankshaft journal in axial direction. Install 
crankcase lower section carefully and tighten 
to specified torque. 


Note 


Do not turn crankshaft while measuring. 


Play of new 
Wear limit: 


: 0. 110 to 0.312 mm 
0.40 mm 



4. Remove crankcase lower section. Read wiuth 
of flattened Plastigage from measuring scale. 
Corresponding value on measuring scale equals 
the bearing clearance. 

Play of new bearings: 0.020 to 0.098 mm 
Wear limit: 0. 16 mm 
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INSTALLING CRANKSHAFT SEAL (FLYWHEEL END) 



Align seal with Special Tool 9126. 


INSTALLING CRANKSHAFT SEAL (PULLEY END) 



Align seal with Special Tool 9125. 
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INSTALLING UPPER AND LOWER CRANKCASE SECTIONS 


1. Apply a thin coat of Loctite 573 on crankcase 
lower section. 



2. Install crankcase lower section. 


3. Install mounting nuts by hand. 


4. Install oil pump body, tightening first 
upper bolts to specified torque. 



5. Tighten mounting nuts to final torque. See 
page 10 - 03 for specified torques and instruc 
tions. 

Tighten to sequence* 



6. Mount upper section on engine holder after 
tightening nuts. 



~f. I.. . s 



7. Remove oil pump 


Note 

This is how crankcase upper and lower sections 
are located in longitudinal direction. 
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Assembly note 


On crankcases that have an "X" embossed 
next to the housing number and on crank- 
cases with a closed main-bearing bushing 
(bearing 1), the specified tightening torque of 
the studs has been modified. 
As of Model Year '85, the matching number 
was extended to four digits, and the "X" 


Tightening sequence - tightening torque 


embossed ahead 
fore delated. 


number was there- 




Tightening sequence: 

Number 1... 10 in 3 steps; 
M 12 x 1.5 thread 

1st step 30Nm(22 ftlb,) 

2nd step 55 Nm (41 ftlb.) 

3rd step 75 + 5 Nm (55 + 4 ftlb.) 


1325-13 


Number 11. ..22 in 2 steps: 
M 10 thread 


1st step 20 Nm (15 ftlb.) 

2nd step 50 + 5 Nm (37 + 4 ftlb.) 

Note 

As of Model Year '92, hexagon head bolts are 
used to assemble the two crankcase sections. 


Assembling upper and lower crankcase sections 
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MACHINING FLYWHEEL 


The bearing surface for the drive plate on the flywheel can be machined in a lathe when 
seriously scored or burnt. 

The metal removal should be kept as small as possible. 
Wear limit for flywheel thickness: 11.8 mm. 


2-i 

r 3 



— — 

1=^ 



1 




1 = Wear limit 11.8 mm 

2 = Smallest possible metal removal 

3 = Max. runout 0.05 mm 


Bearing surface machining specifications: 
Surface finish + waviness = 0.008 mm. 


MACHINING FLYWHEEL - Beginning with 1984 Models 
Engine Type M 28.21 
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Removing and installing flywheel 


Mount Special Toll 91 30 on flywheel with two 
hex. head bolts and loosen Phillips screws. 

Installing 

Align marks on flywheel (cast boss) and crank- 
shaft (punch mark). 

Tighten mutt i-tooth bolts in two stages. 


1 st stage 
2nd stage 


40 Nm (30 ftlb) 
90 Nm (66 ftlb) 



Removing and installing grooved 
ball bearing 

Removing 

Pull out grooved ball bearing with an internal 
extractor, e.g. Kukko 21/2 (14.5 to 18.5 mm). 

Installing 

Drive bearing in to stop with a suitable man- 
drel. 



Removing and installing flywheel and ball bearing 
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No. 

Description 

Qty. 

Note Whi 

Removing 

en: 

Installing 

1 

Connecting rod 
nut 

16 


Replace, tighten to 
specified torque. 
Lubricate threads 
and bearing surface 

2 

Connecting rod 
cap 

8 


Note pairing code 

3 

Bearing shell 

8 


Always replace worn 
bearing shells 

4 

Connecting rod 

8 


Check for distortion 
and parallel devia- 
tion. Make sure that 
narrow side with small 
chamfer faces neigh- 
boring connectinq rod. 
Wide side with large 
chamfer faces crank- 
shaft cheek 

5 

Bearing shell 

8 


Always replace worn 
bearing shells 

6 

Circl ip 

16 

Pry out 

Position correctly 

7 

Piston pin 

8 


Heat piston to approx. 
60° C/140° F if hard to 
i nstal 1 . 1 ubricate 
sl ightly 

8 

Piston 

8 


Lubricate slightly. 
Position correctly* 
Note tolerance group 

9 

Connecting rod 
bolt 

16 



10 

Piston ring 

uruuvc i 

Tapered face 

8 



11 

Piston ring 
Groove 2 
Tapered face 
scraper ring 

— — — L 

8 
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Note When: 

No. 

Description 

Qty. 

Removing 


Instal 1 ing 

12 

Oil ring spring 

□ruovc J 

8 



Install oil ring 
springs first, then 
oil rings. Check 
lo ensure mat 
ends of springs butt 
against each other. 

13 

Oil r*ing 
Groove 3 

16 




14 

Crankcase upper 

1 



Check cylinder bores 


section 
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INSTALLING PISTON AND CONNECTING ROD 


Installed Position of Connecting Rods Installing Piston with Connecting Rod 


The tiarrow side with a small chamfer must face 
neighboring connecting rod; wide side with large 
chamfer is aligned with crank. 


1. Install both upper piston rings that their gaps 
are offset by 120 , 



2. Install three-piece oil scraper ring as follows. 

o 

Spring offset to steel band by approx. 45 and 
steel band offset to steel band by at least 90 . 


3. Lubricate piston and cylinder bore slightly 


4. Apply piston ring compressor. 



— 



i 


Make sure that piston is positioned correctly 
when pre-assembling the connecting rod and 
piston. Piston must be installed that rounded 
surfaces of valve pockets face down. 



■5. Install piston with connecting rod in cylinder 
bore and knock into cylinder by applying light 
knocks from hammer's handle and applying 
firm pressure to edge of compressor. 
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Note 

Installation must be performed carefully and with 
feeling. If too much resistance is encountered, 
interrupt installing procedures, check rings and 
start again. 


Tolerance Group of Pistons and 
Cylinders 


1 . Only match pistons and cylinders having the 
same tolerance group. 


2. Note cylinder marks on engine block. 



928 


Note 

Different tolerance groups could be used in one 
engine. 


Checking Connecting Rod Radial 
Play 

1. Remove connecting rod cap, clean bearing 
shell and connecting rod bearing journal to 
remove oil. Place Plastigage having width 
of bearing on crankshaft journal in axial direc- 
tion. Install bearing cap carefully and tighten 
to specified torque. 


Note 

Do not turn crankshaft while measuring. 

2. Remove connecting rod cap. Width of flatte- 
ned Plastigage is read off of measuring scale 
which corresponds with bearing play. 


New bearing play: 0.02 - 0.07 mm 
Wear limit: 0,10 mm 



3. Note piston marks on piston skirt. 
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REPLACING BELTS FOR ALTERNATOR AND POWER STEERING PUMP 


1. Remove engine guard, 4. Loosen alternator bolt, swing alternator in 


(if necessary, detach alternator vent cover) 



3. Loosen auxiliary air pump bolt, swing pump 
in and remove belt. 
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CHECKING AND CORRECTING BELT TIGHTNESS 
Note 

The tightness of all belts is checked by applying 
thumb pressure to belt at point midway between 
two pulleys* 

Belts must give by approx* 10 mm. 



1 " Crankshaft 

2 - Fan 

3 - Auxiliary air pump 

4 - Air conditioner compressor 

5 - Power steering pump 

6 - Alternator 


13 - 18 Checking and Correcting Belt Tightness 
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TOOLS 



No, 

Designation 

Special Tool 

Remarks 


Tester for belt tension > 

9201 
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'82 MODELS ONWARD 
Checking 

1. Prepare Special Tool 9201 for the 
check. Remove locking pin from 

- Special Tool and push measuring 
pin opposite locking pin out as 
far as it will go. Align drag 
needle with measuring needle. 


2. Push Special Tool on to belt 
(sliding shoe on smooth surface). 
Slowly press measuring button 
(arrowed) in until locking pin is 
felt to engage and read value 
from dial. 


Settings: 

New belt: 9.2 

Used belt: 8.4 + 0.8 


If necessary, adjust belt tension. 


Note: 

1. Contact must be established 
between the entire surface of the 
sliding shoe and the belt. While 
the measurement is being taken, 
do not allow the Special Tool to 
turn or its position on the 

belt to change. 

2. The lower tolerance limit of a used 
belt should be set with the belt 
cold (room temperature approx. 
20°C) and the upper tolerance 
limit with the belt warm. 



Remark: 

The new Poly-rib belts in used 1 85 
models onward (32-valve engines) 
have 6 ribs (previously 5). 


CHECKING AND ADJUSTING TENSION OF ALTERNATOR POLY-RIB BELT 


13 - 18 b Checking and Adjusting Tension of 

Alternator Poly-Rib Belt 
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REPLACING DRIVE BELTS FOR ALTERNATOR, POWER PUMP, AIR PUMP 
AND AIR CONDITIONER COMPRESSOR (32 VALVE ENGINE) 


1 . Remove engine splash guard. 




2, Unscrew both nuts and adjusting bolt 
for alternator. Swing in alternator, if 
necessary unscrew cowl, and take off 
polyrib drive belt. 


4. Unscrew adjusting nut and bolt on air 
pump, swing in pump and take off drive 
belt. Same procedures are necessary for 
the a/c compressor. 




3. Unscrew lock nut and bolts on power 5. Install and adjust new drive belts, 

pump, push in pump and take off drive 
belt. 
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Replacing Drive Belts for 13 - 18 c 

Alternator, Power Pump Air 
Pump and A/C Compressor 


9 2 8 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Flywheel stop 

9161 


2 

Flywheel stop beginning 

9161/1 

In conjunction with new cover 


with 1983 models 


on clutch housing, starter mounted 




on clutch housing 


Printed in Germany - VII, 1983 


Crankshaft Tools 


13 - 19 


13 


Engine / Crankshaft, Pistons 


9 2 


STOPPING FLYWHEEL FOR ASSEMBLY JOBS 


1. Unscrew clutch slave cylinder and remove with 
line connected. 



2 # Guide in special tool and mount with standard 
bolts. 



13 - 20 Stopping Flywheel for Assembly Jobs 
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CRANKSHAFT (Standard and Machined Sizes) 


Size 

Crankcase 

Crankshaft 

Crankshaft Connecting 

Thrust Bearing 


Bore Dia. 

Bearing Journal 
Dia. d 1 

rod Journal 
Dia. d 2 

Width 

Standard 

O <N 

69.971. r . 69.990 

51.971. . . 51.990 

max. 30.08 * 

- 0.25 


69.721. .. 69. 740 

51. 721. , ,41.740 


- 0,50 

- 0.75 

Standard 
75, 000. . 
Oversize 
75. 250. . 

69.471. ..69.490 
69. 221. . . 69. 240 

51. 471. , . 51.490 
51. 221. . . 51. 240 



Thrust bearing 3 
Machined size: 30.200 


30.239 
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Checking pistons and cylinder bores 



Repair size 

Piston dia, 

(mm) 

Mahle 

Piston dia. 
(mm) 

Kolbenschmidt 

Cylinder bore 
(mm) 

Tolerance group 
identification 

Standard 

94.960 
94.970 
94.980 

94.964 

94.974 ±0.007 
94.984 

95.000 

95.010 ± 0.005 
95.020 

0 

1 
2 

1st oversize 

95.460 
95.470 
95.480 

95.464 

95.474 ±0.007 
95.484 

95.500 

95.510 ±0.005 
95.520 

0 KD 1 

1 KD 1 

2 KD 1 


Checking the pistons Checking the cylinder bores 

Measure approx. 62 mm from piston crown, Measure approx. 62 mm from upper edge of 

90 deg. offset to piston pin axis. cylinder bore in transverse direction of 

cylinder block, 

Prior to measuring, fit crankcase bottom sec- 
tion and tighten to specified torque. 

Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 


Checking pistons and cylinder bores 
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Engine Type M 28.11/12 (928 S) 


Repair size 


Piston dia. 

(mm) 

Mahle 


Cylinder bore 
(mm) 


Tolerance group 
identification 


Standard 


96,960 
96,970 
96,980 


as of 4.82 
96,965 

96,975 ± 0,005 
96,985 


97,000 0 
97,010 ± 0,005 1 
97,020 2 


1st oversize 97,460 97,465 97,500 0 KD 1 

97,470 97,475 ± 0,005 97,510 ± 0,005 1 KD 1 

97,480 97,485 97,520 2 KD 1 


Engine Type M 28.19/20 (USA) 

Repair size Piston dia. Cylinder bore Tolerance group 

Kolbenschmidt (mm) identification 


Standard 96,975 97,000 0 

96,985 ± 0,007 97,010 ± 0,005 1 

96,995 97,020 2 


1st oversize 97,475 97,500 0 KD 1 

97,485 ± 0,007 97,510 ± 0,005 1 KD 1 

97,495 97,520 2 KD 1 


Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 
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Engine M 28/13 and M 28/14 
M 28/19 and M 28/20 
USA, Canada, Japan 
Compression ratio 9 : 1 
95 mm diameter (M 28/13, M 28/14) 
97 mm diameter (M 28/19, M 28/20) 


Engine M 28/11 and M 28/12 

Europe and Rest of World 
Compression ratio 10:1 
97 mm diameter 


Engine M 28/09 and M 28/10 

Europe and Rest of World 
Compression ratio 10:1 
95 mm diameter 


Piston Weight Tolerances 


Since 1980 models pistons and piston pins are If pistons and pins are mixed up, they must be 

paired according to weight. Pistons are weighed rearranged by checking the total weight, 

with components (piston pins, piston rings, cir 

dips). Weight = 722 g 

Permissible tolerance = - 4 g 

Piston pins must always remain in the correspond- 
ing pistons and must not be mixed up within a set 
of pistons for one engine. This is important when 
disassembling and assembling an engine and pistons 
must be marked if necessary. 


Piston Arrangement 


13 -24 a 
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PISTON SIZES, 84/85/86 MODELS ONWARD 



r 



Engine M 28. 21/22, Europe and all 
other countries, compression ratio 
10.4 : 1 

Nominal diameter - 97 ,0 mm 


Engine M 28. 21/22, Sweden, Switzer- 
land and Australia, compression 
ratio 9.3 : 1 

Nominal diameter - 97.0 mm 




(32-VALVE ENGINES) 

Engine M 28. 43/44 USA, Canada and 

Japan, Compression ratio 10.0 : 1 

Nominal diameter - 100.0 mm 


Engine M 28. 45/46 Australia, 
Germany, Austria and Switzerland, 
Compression 9.3 : 1 
Nominal diameter 100.0 mm 
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NOTES FOR INSTALLING PISTONS 
(32-VALVE ENGINES) 


PISTONS , 87 MODELS ONWARD 


l.The "AV 11 (exhaust valve) 

inscribed on the base of the 
piston indicates the installation 
position (arrow toward exhaust 
side). When pre-assembl ing 
pistons, check that the connec- 
ting rods are in the correct 
installation position. 


Note 


* 


Modifed installation position for 
pistons as of engine numbers: 


M 28.43 as of 81 G 00594 - 00622 
M 28.44 as of 81 G 06311 - 06378 


The valve cutouts for the valves 
are of equal size on both sides. 
The installation position is 
indicated by an arrow which points 
toward the belt pulley. 




M 28. 41/42 engines, worldwide 
Compression ratio: 10.0 : 1 
Nominal dia. 100.00 mm 


The valve cutouts for the valves 
are the same size on both sides. 
The installation position is 
indicated by an arrow which points 
toward the belt pulley. 
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Checking pistons and cylinder bores (32-valve engine) 


Engine Type M 28.43/44/45/46 


Repair size 


Piston dia. 
(mm) 

Kolbenschmidt 


Cylinder bore 
(mm) 


Tolerance group 
identification 


Standard 


99,975 

99,985 ± 0,007 
99,995 


1 00,000 

100,010 ± 0,005 
1 00,020 


0 
1 
2 


1st oversize 


100,475 

100,485 ± 0,007 
100,495 


100,500 

100,510 ± 0,005 
100,520 


1 0 
1 1 
1 2 


Engine Type M 28.41/42/47 


Repair size 


Piston dia. 
(mm) 

Kolbenschmidt 


Cylinder bore 
(mm) 


Tolerance group 
identification 


Standard 


99,980 

99,990 ±0,007 
100,000 


100,000 0 
100,010 ± 0,005 1 
100,020 2 


1st oversize 100,480 100,500 1 0 

100,490 ± 0,007 100,510 ± 0,005 1 1 

100,500 100,520 1 2 


Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 
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Checking pistons and cylinder bores - Type 928 GTS (5,4 I) 


Engine Type M 28.49/50 




Repair size 


Piston dia. 
(mm) 

Kolbenschmidt 


Cyilinder bore 
(mm) 


Tolerance group 
identification 


Standard 


99,980 

99,990 ± 0,007 
100,000 


100,000 

100,010 ± 0,005 
100,020 


0 

1 

2 


1st oversize 


100,480 

100,490 ± 0,007 
100,500 


100,500 

100,510 ± 0,005 
100,520 


I 0 
I 1 
I 2 


Checking the pistons 

Measure approx, 50 mm from piston crown, 
90 deg. offset to piston pin axis. 


Checking the cylinder bores 

Measure approx. 50 mm from upper edge of 
cylinder bore in transverse direction of 
cylinder bfock. 

Prior to measuring, fit crankcase bottom sec- 
tion and tighten to specified torque. 


Note 

It is recommended that the stocks of the relevant piston tolerance group are checked before machin- 
ing the cylinders. If necessary, hone to the piston size available. 
In some cases, certain tolerance groups may be in short supply. 


Checking pistons and cylinder bores - Type 928 GTS (5,4 I) 
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REMACHINING CYLINDER BORES IN THE CRANKCASE TOP HALF 


The crankcase top half is made of an aluminum alloy which contains minute 
particles of pure silicon. 


In order to give the cylinder the proper surface qualities, the cylinder 
bores must be machined until the silicon particles protrude from the alu- 
minum so that the pistons and rings only make contact with the silicon. 


If it is necessary to remachine the cylinder bores, they can be regenerated 
with the SUMMEN CK - 10 / CV - 616 cylinder borer, so that oversize pistons 
can be installed. 


Individual cylinder bores can be remachined as required, as the oversize 
pistons are of the same weight as the standard pistons* 


Always check that pistons of the correct size are in stock before machining 

the cylinder, and if necessary, machine the cylinder to suit the size of 

piston available. Bottlenecks may arise in the delivery of individual 
tolerance groups. 


The following operations are required: 

Rough-milling to 0.1 mm less than final size. 
Dressing to 0.02 mm less than final size. 
Polishing to final size 
Lapping with Sunnen silicone compound. 
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ASSEMBLY INSTRUCTIONS 


It is essential to 
tighten the bearing 
stud in bolts which 
hold the two halves 
of the crankcase to- 
gether before machining. 


Torqueing procedure 

Tightening torque 

A IA Mm / Til L \ 

in Nm (ftlb; 

Thread 

3 Steps: 1st step 

20 (14.6) 

M 12 x 1.5 

2nd step 

40 (29.2) 


3rd step 

75 (54.7) 


2 Steps: 1st step 

20 (14.6) 

M 10 

2nd step 

50 (36.5) 



20 (14.6) 

M 8 



Drill 

Grinding head 

Grinding oil 

Felt inlay 

Silicone compound 

Storage box for felt inlays 

Set of stone holders for felt inlays 

instead of grindstones 

Set of stone holders for grindstones 

for 3 different types of stone 

Set of felt holders instead of guide shoe 

Rough-milling set 

Finishing set 
Polishing set 


CK - 
CV - 
CK - 
MB - 
C30 
AN - 
AN - 


10 with filter 
616 " " 
3000 or CK - 2600 
30 or MAN - 845 
- F 85 1 Set 
30 

35 stone holder set 


CK - 3035 A 1 Set 
CK - 3035 A 3 Set 

CK - 3130 A 1 Set 

C30 - J55 ++ shorten to 

70 mm long 

C30 - J84 ++ shorten to 
70 mm long 
- C03 - 
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H o n i n g 

Remove the upper guide shoe for all honing and lapping processes. 

The excess must be removed from the bronze strip of main guide shoe No. 
3 until the strip is flush with the guide shoe - base. 

Machine Settings 

Rough milling - see settings in column 1 of table* 
Finishing - see settings in column 2 of table. 
Polishing - see settings in column 3 of table. 
Lapping - to lay bare the silicon crystals, 

1 . Adjust the machine to the settings in column 4 of the test sheet. 

2. Remove all abrasive particles from previous honing with filtered hon- 
ing oil . 

3. Wipe the cylinder bores dry and apply a thin coating of thoroughly 
mixed silicone compound* 

Note 

If the silicone compound is too thick, it can be thinned by adding fresh 
honing oil and mixing thoroughly- 

4. Holders with felt strips are now set into the grinding head instead 
of the guide shoes and honing stones. 

Use a setting gauge to adjust the head to the cylinder diameter in 
the same way as when working with guide rails and honing stones. 

5. Soak the felt in filtered honing oil and apply a coating of sili- 
cone compound, 

6. Turn off the supply of grinding oil, the cylinders are lapped without 
grinding oil . 
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Machine the cylinders as follows: 


Move the grinding head into the bore. Turn the adjusting wheel anti- 
clockwise until the felt strips touch the bore. Start the machine and 
continue turning the handwheel anti-clockwise until the load gauge shows 
approx. 20 - 30 %. 


Set the advance wheel scale to 20. 


The machine will switch off automatically after approx. 80 seconds. The 
cylinder surface is now matt and dull. 


Before starting on the next cylinder apply another coating of silicone 
compound to the felt. 


Note: 


If the holders with the felt inlays are not in use, they must be kept 
in the storage box so as to remain absolutely clean. 


Never re-use the silicone compound* 
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Machining cylinders with SUNNEN - 10 / CV 616 
honer 


E.g. 

A 

B 

c 

D 

uy i 1 nuer QiaitieLer 
Standard 100.00 mm 





Lynnaer oiameier 
1st oversize 
100.50 mm 

100.40 mm 

100,48 mm 

100.50 mm 

100.50 mm 

Cylinder length 





Type of honing 

CK-3000 or 

dto. 

dto. 

dto* 

i-IIL bLa Ic iur 

stone length 

70 mm 

70 mm 

70 mm 

70 mm 

Reading on scale 

160 mm 

160 mm 

160 mm 

125 mm 

«j [J ecu in i pin 


PK/PV 
j. t. 3 uft./ \j v 


1 ft^ PK 
IOj Lin 

230 CV 

Strokes per min. 

49 CK/57 CV 

49 CK/57 CV 

49 CK/57CV 

73CK/80CV 

Advance 

5 

4 


2 

Stone protruding 

uy at LOp 

21 mm 

21 mm 

21 mm 

2 mm 


u ou * U DO 




Finishing stone 


C 30 - J 84 



ru i i mi i ny bLuric 



p prn fti 


Felt stone 




C30-F 85 

Display % 

30 - 40 

30 - 40 

20 - 30 

20 - 30 

Material removed 

0.07 mm/ 

0.03 mm/ 

0.01 mm/ 

approx. 
20 

strokes 

Advance wheel 
setting 

10 strokes 

10 strokes 

10 strokes 

80 sec. 
running 
time 

Surface roughness 

* 4 Ik j i 

Approx. 
7 - 8 my 

Approx. 
2 my 

Approx. 

0.6 - 0.8 my 

■ ■ . ■ ♦ 

Approx. 
1-2 my 


A=lst roughing to dia. B=finishing to dia. C=polishing to dia* D=Lapping 
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Once honing is finished, the upper 
0.5 mm of the remachined cyl in- der 
bores must be champfered to 30° . 



Before reassembly, thoroughly clean 
both halves of the crankcase so as 
to remove all trace of abrasive par- 
ticles and silicone paste. 
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No. 


Special Tool 

Remarks 

Description 

1 

Wrench socket 

9133 


2 

Spark plug wrench 


Standard, e.g. Hazet 767 - 1 

3 

Valve spring compressor 

US 1020 
or P 200 a 


4 

Valve grinder 


Standard 

5 

Thrust plate for installation 

10 - 101 



of valve shaft seal 



6 

Valve spring adjuster 

9138 


7 

Toothed belt tightness 

9131 



tester 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

2 

Bolt 
Washer 

L J 

2 

Tig lit en to specified 
torque 


3 

Camshaft sprocket 

2 

Watch position when 
installing camshaft 
drive 


4 

Woodruff key 

2 



5 

Camshaft oil seal 

2 

Replace, drive in 
to stop 


6 

Spacer 

1 



6a 

Spacer 

1 

Install on camshaft 
right side 


n 

! 

vj-nng 


Replace, lubricate 
slightly 


8 

Distributor drive gear 

1 



9 

Spacer 

1 



10 

Bolt 

6 



11 

Washer 

6 



i £ 

d earing carrier 

i 
i 



13 

Seal 

2 

Replace 


1 A 

14 

O-ring 

2 

Replace, lubricate 
slightly 


15 

Woodruff key 

1 



16 

Bolt 

6 



17 

Washer 

6 



18 

End cover 

2 



1 Q 

iy 

LrasKec 


Replace 
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No* 

Description 

Qty. 

Note 

Removing 

When 
Installing 

Special 
Instructions 

20 

Plug 

12 

First remove 
lockplates, not 

shown (two) 

Replace 


21 

Bolt with washers 

12 




22 

Bolt 

18 




23 

Washer 

18 




24 

Camshaft housing 

2 




25 

Gasket 

2 


Replace, position 
correctly (do not 
cover oil feed bore) 


26 

Hydraulic valve lifter 

16 

Position so that 
oil bore races 
up 

Check 


27 

Lifter sleeve 

16 

Do not mix up 
lifters and 
sleeves 



28 

Gasket 

8 


Replace 


fin 

Lett camshaft 

1 


Note marks (on rear 
camshaft bearing) 
right side (cyl. 1-4) 

155 . . . 

left side (cyl. 5-8) 

156 ... 


30 

Bolt 

2 




31 

Washer 

2 




32 

Lifting eye 

1 




33 

Spark plug 

8 




34 

Nut 

20 


Tighten to specified 
torque 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

35 

Washer 

20 




36 

Cylinder head 

2 




37 

Left gasket 

1 


Replace, position 
correctly 


38 

Valve keeper 

32 


Position correctly 


39 

Spring retainer 

16 



Note different 
versions 
(see page 
15 -8d) 

40 

Outer valve spring 

Inner valve spring 
from 1980 models 

Valve spring disc 
from 1980 models 

16 
16 

16 


Position correctly. 
Springs with red dot 
face down and 
springs with green 
dot face up (to 
tappets). From 3.81 
(928 S} springs with 
white dot face down 
or up. 

Note different 
versions 
(see page 
15 *8 d) 

41 

Shim 

X 

Note quantity 

Measure again if 
necessary 


42 

Valve stem seal 

16 


Always replace 


43 

Intake valve 

8 




44 

Exhaust valve 

8 




45 

Valve guide 

16 




46 

Plug 

2 




47 

Seal 

2 


Replace 


48 

Dowel pin 

4 
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DISASSEMBLING AND ASSEMBLING VALVE DRIVE 


Camshaft Housing for Cylinder Bank 1-4 
Beginning with 197 9 Models 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Plug 

M 18 x 1.5 

6 

Torque: 

40 Nm (29 ftlb) 


2 

Seal 

A 18 x 22 

6 

Replace 


3 

Screw with attached 

washer 

M 8 x 35 

15 

Torque: 

20 Nm (14 ftlb) 


4 

Camshaft housing 

1 



\j 

rryurauiic vaive 
lifter 

8 

Do not mix up; 
store so that oil bores 
face up 


6 

Gasket for camshaft 
housing 

1 

Always replace, 
TOP faces ud wh*»n 
installed 


7 

Bolt 

M 10 x 70 

1 

Torque : 

65 Nm (47 ftlb); 
hold hexagon 
washer with wrench 


8 

Hexagon washer 

1 

Position correctly, 
flat surface faces 
sprocket 


9 

Camshaft sprocket 

1 

Check position 
when installing drive 

See page 15-14 

10 

Woodruff key 

1 



11 

Bolt 

M 6 x 25 

3 



12 

Washer 
A fi 4 

3 



13 

Camshaft bearing 

1 
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No. 

Description 

Qty. 

Note When; 
Removing Installing 

Special 
Instructions 

14 

•shaft 
olid 1 1 M?gH 

i 
i 

rtc[jicii>c f yivc? :>cciiiiil| 

lip a light coat of 
oil, install together 
with spacer and drive 
in flush 


15 

Spacer 

1 



16 

O-ring 
23 x 2 

1 

Replace 


17 

Seal 

1 



1ft 

I D 

\j~ n ny 

i 
i 



19 

Camshaft 

1 

Lubricate bearing 

ci ifFa/^&c ut/i'tlY nil 

check mark 

(on rear camshaft 

bearing) 


20 

Bolt 

M6x 22 

3 



21 

Washer 

3 



22 

Cover 

1 



23 

Cork gasket 

1 

Replace 
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15 


DISASSEMBLING AND ASSEMBLING VALVE DRIVE 


Camshaft Housing Cylinder Bank 5-8 
Beginning with 1 9 7 9 Model 


11 12 


25 24 23 26 



8 9 


14 15 16 17 18 


22 
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No 

Of^rrintinn 

Otv 

Note When: 

Special 

Inctri irtmnc 
P 1 IS LI U Li LI Ul 1 J 

1 

Plug 

M 18 x 1.5 

6 

Torque : 
40 Nm 


2 

Seal 

A 18 x 22 

6 

Replace 


3 

Screw with attached 
washer M 8 x 35 

15 

Torque : 
20 Nm 


4 

Camshaft housing 

1 



5 

Hydraulic valve 
lifter 

8 

Do not mix up; 
store that oil bore 
faces up 


6 

Gasket for 
camshaft housing 

1 

Always replace; 
TOP faces up when 
installed 


7 

Bolt 

M 10 x 95 

1 

Tora u e * 

65 Nm; hold on 
washer with hexagon 


8 

Wa*ihpr with 
hexagon 

i 
i 

rijjiuuii i^uiiCLiLiy, 

flat surface faces 
sprocket 


9 

Camshaft sprocket 

1 

Check position 
when mounting 
tootnea uelt 

See page 15-14 

10 

Woodruff key 

1 



11 

Bolt 

M 6 x 25 

3 



12 

Washer 
A 6.4 

3 



13 

Flange bearing 

1 




15 -6d 


Disassembling and Assembling Valve Drive 


Printed in Germany 


9 28 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

14 

Shaft seal 

1 


Replace; give sealing 
lip a light coat of 
oil, install together 
with spacer and drive 
in flush 


15 

Spacer 

1 




16 

O-ring 23 x 2 

1 


Replace 


17 

Sprocket for 
distributor 

1 




18 

Spacer 



Position correctly 


19 

Seal 



Replace 


20 

O-ring 

, 


Replace 


21 

Woodruff key 





22 

Camshaft 



Lubricate bearing 
surfaces with oil; 
check mark 
(on rear camshaft 
bearing) 


23 

Bolt 

M 6 x 22 

3 




24 

Washer A 6 4 





25 

Cover 

1 




26 

Cork gasket 

1 


Replace 
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CHECKING AXIAL PLAY OF CAMSHAFT 


Check axial play in conjunction with dial gauge 
holder VW 387. 


New Part Play: 
Wear Limit: 


0.09 -0.12 mm 
0.20 mm 



If necessary, replace flange bearing and/or camshaft 
bearing cover. 


Checking Axial Play of Camshaft 


Printed in Germany 


Type Right Camshaft Code Located on Rear 

Cyl. Bank 1 - 4 Face of Camshaft 


928 all 

1978, 1979 models 

M 28.01/02/03/04 928.105.155.07 155.07 


928 all 

1980, 1981, 1982 models 

M 28.09/10/13/14/15/16 928.105.173.01 173.01 


928 S R.o. W. 

1980, 1981, 1982, 1983 models 

M 28.11/12 928.105.187.03 187.03 


928 S USA, Japan, Canada 
1980, 1981, 1982, 1983 models 

M 28.19/20 928.105.203.00 203.00 


928 S R.o. W. 
1984 models 

M 28.21/22 928.105.211.00 211.00 


928 S USA, Japan, Canada 
1984 models 

M 28.19/20 928.105.203.00 203.00 


Printed in Germany 
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Left Camshaft 
Cyl. Bank 5-8 

Code Located on Rear 
Face of Camshaft 

Timing with 1 mm Lift 
and Zero Clearance 

928.105.156.07 

156.07 

Intake opens 8° ATDC 
Intake closes 55° ABDC 
Exhaust opens 38° BBDC 
Exhaust closes 2° BTDC 

928.105.174.01 

174.01 

Intake opens 12° ATDC 
Intake closes 48° ABDC 
Exhaust opens 32° BBDC 
Exhaust closes 6° BTDC 

928.105.188.03 

188.03 

Intake opens 9° ATDC 
Intake closes 52° ABDC 
Exhaust opens 37° BBDC 
Exhaust closes 2° BTDC 

928.105.204.00 

204.00 

Intake opens 11° ATDC 
Intake closes 46° ABDC 
Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 

928.105.212.00 

212.00 

Intake opens 6° ATDC 
Intake closes 54° ABDC 
Exhaust opens 43° BBDC 
Exhaust closes 4° BTDC 

928.105.204.00 

204.00 

Intake opens 11° ATDC 
Intake closes 46° ABDC 
Exhaust opens 25° BBDC 
Exhaust closes 2° ATDC 
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15 


DISASSEMBLING AND ASSEMBLING 
VALVE TRAIN 


Camshaft Housing 


Installing Cylinder Head 


The cylinder head can be removed from an en- 
gine in the car. 



Lubricate plugs lightly and install by hand. For 
engine with aluminum plugs the torque is 40 Nm. 
Use new seals. 



Note installed position of camshaft housing gasket. 
Camshaft oil bore must be clear (arrow). 



Tightening sequence: see figure 
Loosening sequence: opposite 

Note 

Never use any lubricant for the installation of 
cylinder head nuts and washers. Only the threads 
of the studs must be given a light coat of engine 
oil. 

Washer must not turn when tightening cylinder 
head nuts! Control by making paint marks if ne- 
cessary. On the repair sector the washer can be 
made reusable by roughening the bearing surface 
facing the cylinder head with a rough grain sand- 
paper. 



Position of installed cylinder head gasket. 
Watch marks, "TOP" and arrow, when installing. 
Arrow faces forward (see figure). 
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Valve Sizes 



c 


_0 


Valve Sizes 928 


Distance 

Intake 

Exhaust 

a 

43. 00 mm 

38, 00 mm 

b 

8.97 mm 

8. 95 mm 

c 

110. 50 mm 

o 

45 

110.90 mm 
45 

Valve Sizes 928 S 


Distance 

Intake 

Exhaust 

a 

45. 00 mm 

40. 00 mm 

b 

8.97 mm 

8. 95 mm 

c 

110.50 mm 

110.90 mm 


45° 

o 

45 


Removing and Installing Valve Stem 
Seal 

(cylinder head removed) 


Pull off valve stem seals with Special Tool 3047 



1 - Pressure pad to install valve stem seal 

2 - Valve stem seal 924 as intermediate part 

3 - Original valve stem seal 



3 2 1 


Shorten plastic sleeve from Type 924 by approx. 
10 mm and place on valve stem. 



Lubricate valve stem seal and push on to valve 
guide carefully with the pressure pad. 



Plastic Sleeve Source: Cartool 

Alfred- Brehm- Str. 5 

D 8070 Ingolstadt/Donau 


15-8 Disassembling and Assembling Valve Train Printed in Germany 
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Machining valve seats 
Note 

Before refacing the valve seats, check dimen- 
sion "A" to avoid carrying out work that may 
be unnecessary if the wear limit has been 
exceeded. 



Remove no more than the absolute minimum 
amount of metal in order to prevent prema- 
ture wear. 



Checking valve guides 

1 . Remove deposits with a cleaning reamer 

2, Place new valve in valve guide and check 
that valve stem end is flush with cylinder 
head/camshaft housing mating face. 



Valve seats may be machined down to the 
wear limit "A" = 14,5 mm 
(size new 13.65 ± 0.45). 


Check with a new valve. 
Distance "A" must not be exceeded, as other- 
wise the function of the hydraulic valve tappet 
would not be assured. 



3. Check clearance with dial gage holder 
VW 387 and dial gage. 
Wear limit = 0.80 mm. 


Machining valve seats, checking valve guides 

Printed in Germany - XXVII, 1991 
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Removing and Installing Valve 
Springs 


Checking Installed Length of 
Valve Springs 



Remove and install valve springs with P 200 a. 



1. Install Special Tool 9138 with shims belonging 
to a pertinent valve, spring retainer and both 
keepers, 


2. Read distance from Special Tool 9138 and, if 
necessary, correct by adding or removing shims 
Shims are available in thicknesses of 0.5 and 
1 ,0 mm. 


928 Models 1978/1979 

Intake valve 
Exhaust valve 


928 Models 1980 

Intake valve 
Exhaust valve 

928 S 

Intake valve 
Exhaust valve 


39.6 + 0.5 mm 
38.6 + 0.5 mm 


38.2 ± 0.3 mm 
38.2 ± 0.3 mm 


38.5 + 0,5 mm 
37.5 + 0.5 mm 



Example: 


928 Models 1980 


Special Tool 9138 shows 38.6 mm. In this case 
install one more 0.5 mm shim. 


Remove and install valve springs with US 1020 
(only applicable for USA). 


Example: 928 S (Exhaust Valve) 

Special Tool 9138 shows 38.6 mm. In this case 
install additional 1 .0 mm shims. 


1 5 - 8 b Disassembling and Assembling Valve Drive VII, 1983 - Printed in Germany 


928 


Engine/Cylinder Head, Valves 


CHECKING INSTALLED LENGTH OF VALVE SPRINGS 
928 S Beginning with 3.81 


Valve Springs 

Valve springs sets with progressive outside springs on both sides (formerly only one side) were introduced 
beginning with 

Engine No. 821 0516 M 28/11 or 

821 5503 M 28/12 Automatics. 

This change made it necessary to have large valve spring bearing surfaces on the cylinder heads. 




The new cylinder heads can be installed in pairs on older engines or only on one engine side together with 
the old version. The progressive valve springs with accessories must always be used on the new cylinder 
heads on both sides. 

Old valve springs, discs, stem seals, guides and washers are still availabe. 
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Checking Installed Length of Valve Springs / 928 S 
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Engine/Cylinder Head, Valves 
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Installed Length of 9 2 8 S Valve Springs with 1 White Stripe 
Beginning with 3.81 


Note: 

Use Special Tool 9138/1. 


New Valve Springs 
-White Dot - 


Intake valve 
Exhaust valve 


41.5 + 0.5 mm 
40.5 + 0.5 mm 


Installed Length of 9 2 8 S Valve Springs with 2 or 3 White Stripes 
Beginning with 3.82 

New Valve Springs 

— 1 or 2 White Stripes — 


Intake valve 
Exhaust valve 


41.0 + 0.5 mm 
40.0 + 0.5 mm 


New installed lengths are not given on Special Tool 9138/1 "Valve Spring Adjuster", so that when reaching 
"41 .5 or 40.5 mm" one more 0.5 mm shim has to be added. 


Note: 


New valve springs with 2 or 3 white stripes may only be used together with new spring retainers and guides. 


Spring Retainer 


Guide Disc 



t 


neu y 0 p 25 f 75mm 
bish 6^25,60 mm 



bisher 0 34,2 mm 
neu ^34,4 mm 


bisher ;^24,6 .nm 
neu ^25,5mm 


LM 


15 - 8 d Checking Installed Length of Valve Springs / 928 S 
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REMOVING AND INSTALLING CAMSHAFT DRIVE BELT AND WATER PUMP 
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Removing and installing Camshaft Drive 15-9 
Belt and Water Pump 


Engine, Cylinder Head, Valves 


REMOVING AND INSTALLING CAMSHAFT DRIVE BELT AND WATER PUMP 


46 47 48 



37 42 43 44 43 44 45 41 40 


15 - 10 Removing and Installing 
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No. 

Description 

Qty. 

Note When ■ 
Removing Installing 

Upvvi EI 1 

Instructions 

1 

Bolt 

M 6 x 20 

2 



2 

Washer 

2 



3 

Oil tube 

- 



4 

Seal 

1 

Replace 


5 

Guide tube for oil 
dipstick 

1 



6 

Seal 14 x 18, 
aluminum 

i 

Replace 


7 

Bolt 

1 



3 

Thrust washer 

1 



9 

Pulley 

1 

■ 


10 

Pulley 

1 



11 

Vibration damper 




12 

Collar washer 




13 

Adjusting screw 

i 



14 

Bolt M 8 x 62 

i 



14a 

Bolt M 8 x 45 

1 

Install with 
Loctite 574 


14b 

Bolt M 8 x 55 

2 



15 

Washer 

4 



16 

Tensioning roller 
housing 

1 


see Page 1 5-24 

17 

Shaft bolt 

1 



18 

Roller 

1 

Check for easy move- 
ment, turning by 
hand. Roller must 
turn easily without 
restriction at any 
point 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

19 

Washer 





20 

Nylon bushing 

1 


Check, replacing 
if necessary 


21 

Nylon bushing 

1 


Check, replacing 
if necessary 


22 

Nut 





23 

Washer 





24 

Washer 9 x 25 x 3,5 





25 

Bolt M 8 x 55 





26 

Tensioning roller 



Check for easy 
movement, 
turning by hand. 
Tensioning roller 
must turn easily and 
without restriction 
at any point. 


27 

Circlip20x 1.75 



Position correctly 


28 

Tensioning roller carrier 

1 




29 

Camshaft drive belt 



C^hprk rpnlarinn 

if necessary 


30 

Sprocket 





31 

Collar washer 

1 




32 

Circlip 8 x 0.8 

2 




33 

Slide 

1 




34 

Nut M 10 

1 




35 

Washer 





36 

Washer 10,5 





37 

Oil pump sprocket 





38 

Bolt 

2 




39 

Washer 

2 
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No. 

Description 

Qty. 

Note When : 
Removing Installing 

Soecial 
Instructions 

40 

Bolt 

M 6 x 12 

1 



41 

Washer 

1 



42 

Camshaft drive belt 
cover 

1 



43 

Bolt 

2 



44 

Washer 

2 



45 

Pump brace 

1 



46 

Bolt 

M 6 x 12 

2 



47 

Washer 

2 



48 

Camshaft drive belt 
cover 

1 



49 

Bolt 

M6 x 20 

5 

Install in recess 
of housing 


50 

Bolt 

M 6 x 25 

8 



51 

Washer 

13 



52 

Housing with water 
pump 

1 



53 

Gasket 

1 

Replace 
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928 


INSTALLING CAMSHAFT DRIVE BELT AND ADJUSTING TIMING 


Note: 

Make sure new drive belts are retightened after driving car approx. 1 ,000 km. 


Installing Camshaft Drive Belt 


1 . Line up TDC mark on vibration damper with red 
indicator on cover by turning crankshaft clock- 
wise, 




Note: 

Vibration damper must be removed again for instal 
lation of the camshaft drive belt afterwards. 


3. Install camshaft drive belt, always pre loaded by 
hand, in the following order. 

First on sprocket (1) r oil pump sprocket (2), 
then over sprocket (3) of left camshaft (cyl. 5 
through 8), bottom of water pump sprocket (4) 
and on sprocket (5) of cyl. 1 through 4, and 
finally over camshaft drive belt tensioning roller 
(6). 


2. Turn both camshafts until notches in both camshaft 

sprockets are aligned with marks cast on the camshaft I 
bearing caps. 5 




Note: 

Should the teeth of a hand-tightened camshaft drive 
belt not match the sprocket pitch accurately 

enough, turn pertinent camshaft sprocket counter- 
clockwise carefully until teeth match. 


15 - 14 


Installing Camshaft Drive Belt and Adjusting Timing 


VII, 1983 - Printed in Germany 


928 


E n g i n e / C y I i n d e r Head, Valves 


4. Tighten camshaft drive belt to specifications with 6. Check position of marks, 
special tool 9131. 




5. Turn engine clockwise two turns to align red 
indicator and TDC mark. 

7. Now tighten camshaft drive belt again. 

Note: 

Never turn engine anticlockwise, since this could 8. Turn engine clockwise two turns to align red 

destroy the camshaft drive belt tensioner. indicator and TDC mark. 


9. Recheck. 
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TOOTHED DRIVE BELTS WITH HTD TEETH 
Beginning with 1 98 3 Models 


Note: 

The shape of teeth on drive belts for camshaft sprockets, oil pump sprocket and crankshaft sprocket 
has been changed to High Torque Drive (HTD). 


Old Tooth Shape 


HTD Tooth Shape 



Old Camshaft Sprocket HTD Camshaft Sprocket 



Note: New HTD drive belts can also be used on older engines, if above mentioned sprockets with new 
tooth shape are used at same time. 

Sprockets with different teeth shape should never be mixed. 


15 16 Drive Belts with HTD Teeth 

(Beginning with 1983 Models) 
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CHECKING AND ADJUSTING DRIVE BELT 


Checking 

1. Loosen and remove drive belt cover upper 
sections on both sides. 



2, Turn engine in direction of rotation to TDC 
(cylinder 1). In this position marks on camshaft 
sprockets must be aligned with marks on flange 
bearings. 



Printed in Germany - VI, 1982 



3. Turn engine two more turns until TDC mark is 
reached again and check drive belt for damage 
and wear at the same time. 


4. Check drive belt tightness between tension roller 
and camshaft sprocket on relaxed section of 
belt with Special Tool 9131. 
Drive belt tightness is correct when right mark is 
between both left marks and special tool rests 
on rear drive belt cover. (Engine must be 
positioned for this test as described in point 2.) 



Checking and Adjusting Drive Beit 15-17 



928 


Adjusting 


Note 

Drive belt adjusting screw is located on bottom of 
engine at front right-hand side. 



Loosen locknut of adjusting screw and turn adjusting 
screw until drive belt tightness is correct. Tighten 
locknut. Turn engine two turns and recheck tightness 
of drive belt. 

Screw tightened — tightens belt 
Screw loosened - loosens belt 


15 -18 Checking and Adjusting Drive Beit 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Belt tightness tester 

9201 
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CHECKING AND ADJUSTING DRIVE BELT 


Checking 

1 . Remove air guide hoses. 

2. Unscrew two hexagon head metal screws and 
remove air guide upper section from above. 



3. Unscrew drive belt guard upper section on both 
sides and remove. 



4. Turn engine in direction of rotation to TDC 
(cylinder 1). In this position marks on camshaft 
sprockets should conform with marks on flange 
bearings. 



5. Turn engine two more turns until TDC mark is 
reached again and check drive belt for damage 
and wear at same time. 


15 ■ IS b 


Checking and Adjusting Drive Belt 
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6. Prepare Special Tool 9201 for checking. Pull out 
lockpin on special tool and slide out gauge pin 
opposite the lockpin fully. Line up maximum 
indicator with gauge indicator. 


Note: 

Sliding shoes must rest on belt with their complete 
surface. The special tool must not be turned or 
moved on the belt while checking. 




9. Pull out lockpin to have the gauge button 
disengage again. 


Important: 

This test requires the engine in the position described 
in point 4. 

Repeat test one or two times! 
Adjusting value: 4.5 scale units. 


7. Slide special tool on to relaxed section of drive 
belt (sliding shoes on smooth surface, rollers in 
tooth gap). 


Correct belt tightness if necessary. 


8. Press down tester on case (arrow 1) slowly until 
gauge button (arrow 2) resting on the air pump 
bracket engages. 


Adjusting 

The drive belt adjusting screw is located on bottom 
of engine at front right. 



Line up maximum indicator with gauge indicator 
(in anticlockwise direction). 

Read value while keeping the tester free of tension, 
i. e. horizontal to the drive belt. 
Tester must not contact plastic cover. 
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Checking and Adjusting Drive Belt 


15-18c 


E n g i n e / C y I i n d e r Head, Valves 
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Loosen nut on adjusting screw and turn adjusting 
screw until the drive belt tightness is correct. Tighten 
nut again. Turn engine two more turns and recheck 
drive belt tightness. 

Tightening screw = tightening belt 

Loosening screw = loosening belt 


Note 


Never turn engine anticlockwise, since drive belt could 
jump out if its tightness is insufficient. 
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Machining the cylinder head mating surface 


Checking the cylinder head for distortion 

Check the sealing surface of the cylinder 
head for distortion using a feeler gauge 
and straightedge. 

Distortion limit of mating surface: 
0.05 mm. Warped cylinder heads may 
be repaired by machining the mating 
surface. Admissible distortion after 
machining: 0.03 mm 

Machining the cylinder heads 

As a rule, both cylinder heads must be ma- 
chined by the same amount to ensure 
correct seating of the regulator housing. 

Machine sealing surface of the cylinder head 
only until a straight surface is obtained. 
Max. wear limit: 23,6 mm. 


Note for machining of the sealing surface: 
Max. roughness = 0.015 mm 

If machining causes the actual value to be 
below the tolerance applicable to new parts, 
use a 1.4 mm thick cylinder head gasket 
(available from the parts service) when fitting 
the cylinder head. 


Note 

When machining the sealing surface facing 
the combustion chamber, also check the mat- 
ing surface on the camshaft end and machine 
if required. 

Admissible distortion of camshaft mating 
surface 

when checking: 0.1 mm 
after machining: 0.03 mm 
Before machining the mating surface facing 
the camshaft housing, check dimension "A" to 
avoid unnecessary work. 
Plug oil passage of check valve before ma- 
chining. Remove roll pins. 


Cylinder head refacing dimensions and 
identification 


New dimension 

Gasket 

Identification 


24 ± 0.1 mm 
1.1 mm 
none 


Refacing dimension 

Gasket 

Identification 


23.8 to 23.6 mm 

1.4 mm 

N 


Identification: N 

Engrave at cylinder 1 and 4 as well as 5 and 
8, respectively. 


New-part size A = 24 ± 0.1 mm Height of "N" character: 10 mm 

Wear limit A = 23.6 mm 



Machining the cylinder head mating surface 
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No. 


Description 


Qty- 


Note When 
Removing Installing 


Special 
Instructions 


4 
5 
6 


8 


10 


11 


12 


Adjusting screw 


Nut M 12 x 1.5 


Unitec circlip 


Push rod 
Hose clamp 
Bellow 


Circlip 
Piston 

Bimetal plate 
(8 plate sets of 5 each, 
coated alternately) 
(7 plate sets of 5 each, 
coated alternately) 

Support disc 

Tensioning roller 
housing 

Key 


1 
1 


1 


40 


35 


Position correctly 


Lock after adjusting 

Check, replacing 
if necessary 


Check, replacing 
if necessary 


Watch arrangement 


Fill one third of 
housing with trans- 
mission oil SAE 9 0 


see page 15 - 12 
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INSTALLATION NOTES 


Arrangement of Bimetal Plate Sets 
for Tensi oning Roller 



Install 8 plate sets of 5 each with coated surface 
alternately. 



Install 7 plate sett of 5 each with coated surface 
alternately. 


Note 

Use correct adjusting screw to match number of 
plate sets. 

8 plate sets = adjusting screw 928. 105.075.00 
7 plate sets = adjusting screw 928. 105. 075.01 


Installing Tensioning Roller Housing 


1. Fill one third of housing with SAE 90 trans- 
mission oil. 


2. Hold housing at an angle and slide in entire 
piston with bimetal plate sets and support 
disc. 


3. Push piston in housing until oil leaves the 
discharging bore and piston is felt to be 
against the stop. 

4. Oil level should reach upper edge of tension- 
ing roller housing. Add oil while holding 
the tensioning roller housing upright, if 
necessary. 


15-22 Disassembling and Assembling Tensioning Roller Housing 
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BLEEDING TENSIONING ROLLER HOUSING (TOOTHED BELT TENSIONER) 


1 . Tighten toothed belt as specified. 


2. Remove oil filler plug (1) and bleeder screw (2), 



3. Pour oil from oil can into oil filler opening, 
slowly, until oil runs out of bleeder screw bore. 


4. Screw in and tighten oil filler plug and bleeder 
screw. 
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15 


Engine/Cylinder Head, Valve Drive 


9 2 8 


DISASSEMBLING AND ASSEMBLING TENSIONING ROLLER HOUSING 
Beginning with 1 983 Models 



11 12 10 13 9 



8 


15-24 Disassembling and Assembling Tensioning Roller Housing 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Tensioning roller 
housing 

1 

Lubricate guide 
sleeve with oil 


2 

Gasket 

1 

Replace 


3 

Adjusting screw 

1 



4 

Nut 

M 12 x 1.5 

1 

Lock nut after 
adjusting, while 
holding adjusting 
screw 


5 

Hose clamp 

1 



6 

Dust cover 

1 



7 

Push rod 

1 

Install in dust 
cover while still 
removed; make 
sure of correct fit 
in groove 


8 

Piston 

1 



9 

Bimetal disc set 

35 

7 sets of 5 each , 
coated alternately 


10 

Valve carrier 

1 



11 

O-ring 
27. 5x 1.5 

1 

Replace 


12 

Snap ring 

1 

Position correctly 


13 

Valve 

1 

Check that valve 
carrier moves easily 


14 

Oil filler plug 
M 10 x 1 

1 



15 

Seal 

A 10 x 13.5 

1 

Replace 


16 

Bleeder screw 
M 6 x 10 

1 



17 

Seal 

A 6.5 x 9.5 

1 

Replace 
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REPLACING VALVE GUIDES 
TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Pressing out base 

9220 


2 

Countersink 

9220/1 


3 

Pressure pad 

9221 


4 

Driver 

9224 


5 

Reamer 

3015 
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REPLACING VALVE GUIDES 


1. Clean and inspect cylinder head. Cylinder 
heads are not suitable for replacement of 
valve guides, if their valve seats and 
sealing surfaces can no longer be machined. 

2. Machine off protruding valve guides from 
the camshaft side with a countersink, 
Special Tool 9220/1, until guides are flush 
with the cylinder head. 


Note: 

Be careful not to damage guide collar for 
spring retainers. 



3. Place cylinder head on Special Tool 9220. 



4. Loosen valve guides from camshaft end 
with brief hammer knocks on Special Tool 
9224 and press out rest of guides toward 
combustion side with a press. 



5. Check bores in cylinder head with an 
internal gauge. 


15-28 Replacing Valve Guides Printed in Germany 



Cylinder head may be kept at temperature 
of 190 °C/375 °F for max. 90 minutes. 

6. Grind off service valve guide, Part No. 
928 104 328 52 (13.27 mm outside dia.), 
accordingly. 


Press-fit for intake and exhaust valve 8. Ream out valve guides to size 

guides must be 0.06 to 0.08 mm. 9.00 - 9.01 5 (9 H 7) with a reamer. 


Example: 

Measured bore diameter in cylinder head = 
13.01 mm. Outside diameter of service valve 
guide ground accordingly to 13.07 . . . 
13.09 mm. 


7. Coat valve guides with tallow, insert with 
a light knock, align and press into cylinder 
head against stop from camshaft side with 
Special Tool 9221. 
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9. If absolutely necessary, valve guides can be 
reamed out with Special Tool 3015. 

Procedures: 

Always ream out valve guides with 
"petroleum" as a lubricant. Back out 
reamer frequently to remove burrs. Check 
reamed bore with limit gauge P 206 and, 
if necessary, ream out bore again with a 
dry reamer. 



10. Valve seat inserts must be machined 
after replacing valve guides. 
Grinding in valves with grinding paste 
will not be sufficient. 


15-30 


Replacing Valve Guides 
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CHECKING TDC MARKS ON CAMSHAFT SPROCKETS 
(Do not remove toothed belt cover) 


'86 MODELS ONWARD 

ENGINE TYPE M 28. 21/22 

M 28. 43/44/45/46/41/42 


The covers fitted as of model year 
'86 have cast noses at the air- 
bleed ports for the intake hoses; 
with the crankshaft at the ignition 
TDC for cylinder no. 1 , these noses 
must be aligned with the recesses 
in the camshaft sprockets. 



Note: 

Maintenance (toothed belt) 

During servicing (job: toothed 
belt), it is not necessary to 
remove the left-hand toothed-belt 
cover to check that the setting 
is correct. 
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TOOLS (32 VALVE ENGINE) 



No. 

Description 

Special Tool 

Remarks 


Belt tightness tester 

9201 
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CHECKING AND ADJUSTING TOOTHED 

Checking 

1 . Remove air guide hoses. 

2. Unscrew two self-tapping screws and take 
off upper air guide section from above. 



3. Unscrew and take off distributor caps and 
toothed belt cover upper section on 
righthand side. 

4. Unscrew and push toothed belt cover 
upper section on lefthand side forward. 



(32 VALVE ENGINE) 



5. Turn engine in direction of rotation to 
TDC (cyl. 1 ). Marks on camshaft and 
flange bearings must be aligned in this 
position. 



15-102 Checking and Adjusting Toothed 
Belt 


Printed in Germany 
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6. Turn engine two more turns until TDC 
mark is reached again and then continue 
turning while checking toothed belt for 
wear and damage. 

7. Prepare Special Tool 9201 for checking. 
Pull out lock pin on special tool and move 
testing pin opposite the lock pin to 
starting position. Place drag needle on 
gauge needle. 



8. Slide special tool on released belt 
section of toothed belt (sliding shoe on 
smooth surface, roller must fit in tooth 
gap). 

9. Press down tester on housing (arrow 1) 
slowly until gauge tip resting on air pump 
bracket (arrow 2) engages. 



Read test value without tension in tester, 
i.e. tester must be kept horizontal to the 
toothed belt. Tester must not rest on the 
plastic cover. 

Sliding shoes must rest on belt with their 
entire surface. Special tool must not be 
turned or moved on the belt during the 
entire checking procedures. 
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Note 

The drag needle must always be placed on 
the gauge needle after the lock pin has 
engaged to exclude erroneous gauge 
readings (turn anticlockwise), 

10. Pull out lock pin to have gauge tip 
disengage. 

Important 

Engine must be turned to position 
described in point 5 for this test. 

Repeat test one or two for checking! 

Adjusting value: 5.0 + 0.3. 

Correct belt tightness if necessary. 

Adj ust i ng 

The toothed belt adjusting screw is located 
on bottom of engine at front righthand side. 

Loosen lock nut of adjusting screw and turn 
adjusting screw until correct toothed belt 
tightness is reached. Tighten lock nut. Turn 
engine two more turns and recheck belt 
tightness. 

Screw tightened - belt tightened. 
Screw loosened - belt loosened 

Note 



Never turn engine anticlockwise, because 
toothed belt could jump off if tightness 
were insufficient. 
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REPLACING TOOTHED BELT (32 VALV 

1 . Remove air cleaner intake hoses. 

2. Unscrew air guide on radiator at top and 
bottom, and remove. 

3. Loosen and take off drive belts for 
alternator, power pump, air pump and 
air conditioner compressor. 

4. Disconnect cables for throttle, cruise 
control and automatic transmission. 
Remove retainers and clamp on console 
and place cables outside. 



5. Loosen and remove fan console on 
engine. 

6. Pull off left and right ignition leads on 
distributor cap. Unscrew and place 
distributor cap aside. 


ENGINE) 



7. Take off both distributor rotors. 
Disconnect plugs for A/C compressor 
and toothed belt tightness indicator. 

8. Unscrew toothed belt cover upper 
section on both sides and take off 
righthand upper section. 

9. Unscrew power pump on console and 
let it hang down on its hoses. 
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10. Remove clutch slave cylinder. Take off 
clamp on clutch hose holder and remove 
push rod. Let cylinder with connected 
line hang down. 



Note 

Never operate clutch pedal after removing 
the slave cylinder. 

1 1 . Align mark for 45° before TDC 
(cyl. 1 ) on vibration damper with red 
needle by turning crankshaft clockwise. 



Note 

Camshafts may be turned without damaging 
the valves after aligning the 45° mark. 

12. Mount Special Tool 9161 / 1 with 
original screws to hold the crankshaft. 



13. Unscrew bolt (wrench size 27 mm) on 
crankshaft and take off both pulleys, 
vibration damper and collar. 

14. Loosen and unscrew guide tube for oil 
dipstick. 

15. Unscrew console with alternator on 
engine. 



15 - 106 Replacing Toothed Belt 
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1 6. Undo center toothed belt cover, remove 
left-hand upper section and center toothed 
belt cover. 


\ f % 



17. Slacken toothed belt by turning toothed- 
belt tensioner. 

18. Unbolt and remove tensioning roller 
bracket. 



19. Remove toothed-belt from right-hand side 
over cylinder 1 - 4 camshaft sprocket, 
water-pump sprocket, cylinder 5 - 8 cam- 
shaft sprocket, oil-pump sprocket and 
crankshaft sprocket. 


Installing 

1 . Installation of toothed belt is the reverse of 
the above sequence. 

2. Turn camshafts to mark and hold firmly in 
this position. 

3. Then turn engine in direction of rotation to 
ignition TDC (cyl. no. 1). 

Note 

Damage may be caused to the valves if the 
camschafts move suddenly. 

4 Once the toothed belt is in position, adjust 
the settings. See page 15 - 101 to 15 - 104. 

Special note on toothed belt and drive belt 

As a rule, make sure the toothed belt and 
drive belt are not kinked during assembly, 
packing and storage. Improper handling may 
cause preliminary damage to the camshaft 
toothed belt that may be the cause for inci- 
pient damage. 


Replacing toothed belt 
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TOOLS - CYLINDER HEAD (32-VALVE ENGINES) 



No. 

Designation 

Special Tool 

Remarks 

1 

Puller for valve stem 
seals 

9237 


2 

Press-in tool for valve 
stem seals 

9225/1 


3 

Valve spring installation 
device 

9242 

or US 1020 
+ US 1020/1 
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DISASSEMBLING AND ASSEMBLING CYLINDER HEAD (32-VALVE ENGINES) 



15 - 110 Disassembling and Assembling Cylinder Head 
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No. 

Description 

Qty. 

Note W 

Removing 

hen: 

Instal 1 ing 

1 

Hydraulic valve 
tapet 

lb 

Remove with the 
aid of a magnet, 
do not mix up 

Oil 

2 

Conical valve 
keeper 

32 


Check that seating 
is correct 

3 

Spring plate 

16 



4 

Valve spring 
set 

16 



5 

Valve spring 
retainer 

16 



a 

Q 


v 

A 

note numoer 

Keoetermine it 
necessary 

7 

Valve stem 
seal 

16 


Always renew, press 
in with press-in tool. 
Special Tool 9225/1, 
oil sealing lip 

8 

Intake valve 

8 


Oil valve stem 

9 

Exhaust valve 

8 


Oil valve stem 

10 

1 

Valve guide 

16 


. _ . 


Printed in Germany - XVI, 1987 Disassembling and Assembling 15 - 111 

Cyl inder Head 


Engine/Cylinder Head, Valves 


928 


TOOLS - CYLINDER HEAD (32-VALVE ENGINES) 



No. 

Description 

Special Tool 

Remarks 

1 

Assembly bridge 


Supplier: Sauer Hamburg 

2 

Lever 


■I u 

3 

Magnetic disassembly 




head 



4 

Assembly head 


ii H 

5 

Base 


Improvised tool 

6 

Bolts 


Commercially available 




M 8 x 40 
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NOTE ON ASSEMBLY (32-VALVE ENGINES) 


REMOVING AND INSTALLING VALVE 
SPRINGS WITH SPECIAL TOOL MADE BY 
SAUER 

1. Improvise a set of 4 bases from 
wood or hard rubber for the 
valves. Length 90 mm, width 
40 mm, thickness 6 mm. 

2. Position assembly bridge on 
cylinder head. Use a clamp to 
secure cylinder head to bench and 
prevent it tilting. 

3. Attach magnetic disassembly head 
to lever. Compress valve spring 
in cylinder head and use a small 
screwdriver to pry taper valve 
keepers from valve stem. 


5. Attach assembly head to lever. 
Press clamping arms together and 
insert taper valve keepers in 
assembly head. 




4. Use the magnetic disassembly head 
to withdraw all the valve spring 
parts. 


6. Place washer, valve spring 
stop, valve spring and valve 
spring plate in cylinder head and 
compress with assembly head. 
Engage taper valve keepers by 
moving lever up and down 
slightly. This action 
automatically positions the taper 
valve keepers correctly. 



7. When the taper valve keepers are 
engaged, the clamping arms of 
the assembly head point out. 
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NOTES ON ASSEMBLE (32-VALVE 
ENGINES) 

REMOVING AND INSTALLING VALVE 
SPRINGS 

Cylinder head removed 

Remove and install valve springs 
with USA 1020 + US 1020/1, 



REMOVING AND INSTALLING VALVE 
SPRINGS 

Cylinder head installed 

Remove and install valve springs 
with Special Tool 9242. 



REMOVING AND INSTALLING VALVE 
SEAL 

1 85/ 1 86 MODELS ONWARD 

ENGINE TYPE M 28, 43/44/45/46 


Pull off valve stem seal with 
Special Tool 9237. 



Oil valve stem and install valve. 
Push assembly sleeve over valve 
stem. Oil sealing lip of valve 
stem seal and position on assembly 
sleeve. Using Special Tool 9225/1 
carefully and gently press seal 
onto valve guide until it is 
seated. 
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INSTALLING VALVE STEM SEAL 
'87 MODELS ONWARD 

ENGINE TYPE M 28. 41/42 


Note; 

It is essential to place a 1 mm 
washer on the cylinder-head mating 
face before installing the valve 
stem seal . 



l.Oil valve stem and install 
valve. Place 1 mm thick washer on 
the cylinder-head mating face. 
Push assembly sleeve over valve 
stem. Oil sealing lip of valve 
stem seal and position on 
assembly sleeve. Using Special 
Tool 9225/1, push seal carefully 
and gently onto valve guide until 
seated. 


2, The valve stem seal is correctly 
seated when Special Tool 9225/1 
and washer make contact. 


Note: 

The assembly sleeves are available 
as spare parts. 


Printed in Germany-XIX ,1987 


Installing Valve Stem Seal, 15 - 112 c 
'87 Models Onward 


15 


Engine/Cylinder Head, Valves 


928 


CHECKING VALVE GUIDES (32-VALVE 
ENGINES) 

1. Clean valve guides thoroughly. 


2. Use a new valve to measure the 
rocker clearance. 


3. Attach dial-gage holder VW 387 to 
cylinder head. Align dial gage 
parallel to valve head. 




4. Measure rocker play at 10 mm 
valve lift (distance between 
valve head and valve seat). 
Wear limit for intake and exhaust 
valve guides = 0.80 mm* 


15 - 112 d Checking Valve Guides 
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REPLACING VALVE GUIDES 
TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Press-out base 


See drawing 

2 

Thrust piece 


H ii 

3 

Thrust piece 


ii n 

4 

Reamer 

3120 

VW Special Tool 
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DRAWING: 

Press-out device for valve guides 
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DRAWING: 


Thrust piece for pressing out valve 
guide 


Thrust piece for pressing in valve 
guide 


X 
<N 


Material: St 37 


o 
o 

CM 


-01O,5' 0,1 



0 25 


M5H 



f 


o 

in 

CM 


T 


o 
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REPLACING VALVE GUIDES 

UClean cylinder head and check. 
If the valve seats or mating 
faces of the cylinder heads 
cannot be remachined, the 
cylinder heads are not suitable 
for replacement valve guides. 


2. Position cylinder head on 
press-out base. 


3, Working from the camshaft side to 
the combustion-chamber side, 
press out valve guides with a 
press. 


5. Machine KD valve guide, part no. 
944 104 327 51 (external diameter 
11.26 mm) to correct size. 


Loading must be 0.06 - 0.08 mm 
for both intake and exhaust valve 
guides. 


Example: 

Bore in cylinder head measured 
11.020 mm. Machine outside diameter 
of KD valve guide to 11.080 or 
11.10 mm. 



4. Use internal calipers to measure 
bores in cylinder head. 



Note: 

Replacing valve guides, ENGINE TYPE 
M 28. 41/42, '87 MODELS ONWARD 


It is essential to place a 1 mm 
thick washer on the cylinder-head 
mating face before installing the 
valve guide. 


6. Heat cylinder head to 170°C. Coat 
valve guides with talcum powder* 
tap lightly into position, align 
and, using a thrust piece and 
working from the camshaft side, 
press into cylinder head until 
seated. 

Caution: 

Do not maintain the temperature of 
170°C for more than a maximum of 90 
minutes. 


15 - 112 h Replacing Valve Guides 
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7. Roughen valve guides with Special 
Tool 3120. 


Proceed as follows: 

It is essential to use petroleum as 
a lubricant when roughening valve 
guides* During this operation, 
withdraw reamer frequently to 
remove chips. Once bore has been 
reamed, finish with dry reamer* 



8. The valve-seat rinqs must be 
remachined when the valve guides 
have been replaced. It is not 
sufficient to grind in the valves 
with grinding paste. 


Note: 


Distinguishing feature, cylinder 
head 

'85/' 86 models '87 models onward 
M 28.43/44/45/46 M 28.41/42 


Bearing bridge 
attachment, M 6 M 8 

Exhaust manifold 
attachment 

2-bolt flange 3-bolt flange 
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Machining cylinder-head mating face (32-valve engines) 


Checking the cylinder head for distortion 

Check the sealing surface of the cylinder 
head for distortion using a feeler gauge 
straightedge. 

Distortion limit of mating surface: 0.05 mm 

Cylinder heads with distorted mating faces 
can be remachined and reused. Admissible 
distortion after machining: 0.03 mm. 

Machining cylinder heads 

As a rule, both cylinder heads must be ma- 
chined by the same amount to ensure correct 
seating of the regulator housing. 


New-part size A = 147 ± 0.1 mm 
Wear limit A = 146.6 mm 



Machine sealing surface of the cylinder head 
only until a straight surface is obtained. 
Max, wear limit: 146.6 mm, 

Note for machining of the sealing surface: 
Max. roughness = 0.015 mm 

If machining causes the actual value to be 
below the tolerance applicable to new parts, 
use a 1.4 mm thick cylinder head gasket 
(available from the parts service) when fitting 
the cylinder head. 


11 26-1 5 


Cylinder head refacing dimensions and 
identification 


New dimension 

Gasket 

Identification 

Refacing dimension 

Gasket 

Identification 


: 147± 0.1 mm 

: 1.1 mm 
: none 

146.8 to 146.6 mm 
1.4 mm 
N 


Identification: "N 


Engrave on exhaust side between cylinder 2 
and 3 as well as 6 and 7, respectively, on the 
casting lug below the cylinder head cover 
sealing surface. 


Height of "NT character: 6 mm 


15- 112j 


Machining cylinder-head mating face (32-valve engines) 
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7, Roughen valve guides with Special 
Tool 3120. 


Proceed as follows: 

It is essential to use petroleum as 
a lubricant when roughening valve 
guides* During this operation, 
withdraw reamer frequently to 
remove chips. Once bore has been 
reamed, finish with dry reamer. 



8. The valve-seat rings must be 
remachined when the valve guides 
have been replaced. It is not 
sufficient to grind in the valves 
with grinding paste. 


Note: 

Distinguishing feature, cylinder 
head 


'85/ f 86 models 
M 28.43/44/45/46 


Bearing bridge 
attachment, M 6 

Exhaust manifold 
attachment 
2-bolt flange 


'87 models onward 
M 28.41/42 

M 8 

3-bolt flange 
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Machining cylinder-head mating face (32-valve engines) 


Checking the cylinder head for distortion 

Check the sealing surface of the cylinder 
head for distortion using a feeler gauge 
straightedge. 

Distortion limit of mating surface: 0,05 mm 

Cylinder heads with distorted mating faces 
can be remachined and reused. Admissible 
distortion after machining: 0.03 mm. 

Machining cylinder heads 

As a rule, both cylinder heads must be ma- 
chined by the same amount to ensure correct 
seating of the regulator housing. 

Machine sealing surface of the cylinder head 
only until a straight surface is obtained. 
Max. wear limit: 146,6 mm. 

Note for machining of the sealing surface: 
Max. roughness = 0.015 mm 

If machining causes the actual value to be 
below the tolerance applicable to new parts, 
use a 1 .4 mm thick cylinder head gasket 
(available from the parts service) when fitting 
the cylinder head. 

New-part size A = 147 ± 0.1 mm 
Wear limit A = 146.6 mm 




(V\ \ C\(-lT 
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CS cylinder head seals as from Model 89 

Thicker cylinder head seals (CS cylinder 
head seals) must be fitted to compensate for 
the removed material when facing the cylinder 
heads. 

The CS cylinder head seals can be recog- 
nized by means of the changed part numbers. 

These cylinder head seals can also be in- 
stalled in 4-valve engines as from Model 85. 

The reworking tolerances have not changed 
as a result. 


Machining Cylinder-Head Mailing Face 

Printed in Germany - XXIV, 1989 
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CHECKING VALVE SEAT WEAR LIMIT 


Note: 

Distinguishing feature, cylinder 
head 


'85/' 86 models 

'87 models onward 

M 28.43/44/45/46 

M 28.41/42 

Bearing bridge 


attachment M 6 

M 8 

Exhaust manifold 


attachment, 


2-bol t flange 

3-bolt flange 


1 .The valve seats of the 
4-val ve-per-cyl inder heads can be 
machined* Do not machine past the 
wear limit, as otherwise the 
function of the hydraulic valve 
tappets is no longer assured. 


2, Use the valve to be installed and 
measure from the end of the valve 
stem to the contact face of the 
valve spring stop in the 
cylinder head. 



Size worn 

Intake 

Exhaust 


valve 

valve 

'85/' 86 mod. 

43.0 mm 

42.1 mm 

'87 mod. 

44.4 mm 

43,4 mm 


3. While measuring, hold the valve 
firmly against the valve seat. 
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CHECKING AND MACHINING VALVE SEATS (32-VALVE ENGINES) 
Visual inspection 


1. Check that valve seat is tight in 
cylinder head. 


2. Check contact pattern. If valve 
does not contact entire area of 
valve seat, the seat must be 
machined slighty. 


Machining 

1. Valve seat may be machined with, 
for example, a Neway valve 
grinder or a Hunger valve-seat 
machining tool . 


2. Machine the valve seats with a 
45° valve reseating tool. 
Afterwards, machine the face to 
the specified face width with a 
60° reseating tool. It is no 
longer necessary to finish with a 
30° reseating tool . 

Intake-valve face width 1.5 mm 

Exhaust-valve face width 1.8 mm 


3. Valve reseating tools, e.g. 
Neway 234 45° 
Neway 213 60° 
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4. Valve reseating tool, e.g 
Hunger VDSNL 1/45 I.K. 


MB; 


■ 




5. After the valve seats have been 
machined* use a grinding paste to 
lightly grind in valve seats* 
Check contact pattern of valve 
seat surface. 

VALVE DIMENSIONS 



VALVE DIMENSIONS 928 S 

' 85/ ' 86 MODELS ONWARD 

ENGINE TYPE M 28, 43/44/45/46 


Dim. 

Intake 

Exhaust 

a 

35 mm 

32 

mm 

b 

6.97 mm 

6.94 

mm 

c 

112.2 mm 

111.2 

mm 

a 

45° 

45° 


VALVE 

DIMENSIONS 928 S 



'87 MODELS ONWARD 



ENGINE TYPE M.28 41/42 



Dim, 

Intake 

Exhaust 

a 

37 mm 

33 

mm 

b 

6.97 mm 

6.94 

mm 

c 

114.7 mm 

113.7 

mm 

a 

45° 

45° 
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CHECKING AND ADJUSTING INSTALLATION 
LENGTH OF VALVE SPRINGS (32-VALVE 
ENGINES) 


VALVE SPRINGS, '85 MODELS ONWARD 

ENGINE TYPE M28. 43/44 

1. Check length of intake-valve and 
exhaust-valve springs with 
Special Tool 9240. 



Measuring tools with installation 
length marked: 

Intake 42.6+0.5 mm 

Exhaust 41. 6+0. 5 mm 


VALVE SPRINGS, '87 MODELS ONWARD 

ENGINE TYPE M28. 41/42 

Note: 

Do not use Special Tool 9240 or 
9240/1 to measure the installation 
length of valve springs as of model 
year '87. Checking and adjusting 
length of valve springs, see page 
15 - 116 b. 


VALVE SPRINGS, '86 MODELS ONWARD 

ENGINE TYPE M28, 45/46 

2. Check length of intake-valve and 
exhaust-valve springs with Special 
Tool 9240/1. 



Measuring tools with installation 
length marked: 

Intake 39.7 + 0.5 mm 

Exhaust 38. 7+0. 5 mm 
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Printed in Germany 
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3. Install valve and hold against 
valve seat. Once installed, the 
end of the valve stem should be 
between the end of the upper edge 
and the offset surface of the 
special tool. If the valve stem 
protrudes beyond the upper edge 
of the special tool, install 
shims to take up the excess. 
0*5 mm thick shims are available. 


Valve spring 

85 models 

86/86 

IIIUUc 1 b 

Free length 



Outer spring 

40.00 mm 

43.5 mm 

Wire dia. 



Outer spring 

4.1 mm 

3.6 mm 

Inner spring 

2,9 mm 

l . / mm 



4. Do not mix up the valves after 
adjustment. 
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CHECKING AND ADJUSTING INSTALLATION 
LENGTH OF VALVE SPRINGS (32-VALVE 
ENGINES) 

VALVE SPRINGS, '87 MODELS ONWARD 
ENGINE TYPE M 28. 41/42 


Note: 


It is essential to ensure that the 
correct valve springs are installed 
in cars of the various model 
years. 


Modell 85/86 Modell 87 



TOOLS (IMPROVISED) 

Valve spring plate SP No. 
944.105.467.03 

Secondary spring SP No. 
928.107.171.01 


Note: 

When selecting the valve spring 
plate (improvised) it is essential 
to ensure that the valve spring 
plate is 2.0 + 0.2 mm thick. 


2. To facilitate installation 
shorten secondary spring to 
approx. 50 mm. 



3. Install valve and press against 
valve seat. Install plate, valve 
spring retainer, secondary spring 
and spring plate with ground 
surface. 


4. Install conical valve keepers 
with Special Tool 9242. 


5. Using a depth gage, measure from 
surface of valve spring plate 
vertically through gap to outer 
spring bearing surface. 


1. Grind a face approx. 10 mm broad 
on valve spring plate. Install 
spring plate for measurement 
only. 
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Installation length 
Intake 35. 5 + 0. 5 mm 
Exhaust 34. 5 + 0. 5 mm 

6. Add or remove shims to correct 
installation length. 

7. Do not mix up valves after 
measuring. 
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TOOLS - INSTALLING CYLINDER HEAD (32-VALVE ENGINE) 
TORQUING BY ANGLE OF ROTATION 



i 


No. 

Description 

Special tools 

Remarks 


Angle of rotation 
meter 


commercially ; 
available, e.g. 
Stahlwille 
No. 715/20 
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Modifications to the cylinder head (32 valve) 


From Model 89 
Engine type M 28.41/42 

Note 

Only the reinforced cylinder heads will be avai- 
lable as spare parts for all vehicles from 
Model 87 onwards. The unfinished part 
number, in the casting, is 928.1 04.41 3.2R 

1. The cylinder head has been reinforced by 
20 mm in the area of the bearing surfaces 
for the cylinder head bolts (arrow). 


3. New bolt length 

M 12 x 199 
M 12 x 149 

The tightening sequence remains unchanged. 

1st stage 20 Nm (15 ft. lb.) 
2nd stage 90° torque angle 
3rd stage 90° torque angle 



Note 

If oil and water have been mixed, the cylinder 
heads must be subjected to a thorough visual 
inspection (hairline cracks). The cooling 
system must also be checked for leaks. Use 
test unit VW 1274 above the expansion tank 
for the leak test (max. 1 bar). The camshaft 
covers must be removed for visual inspection. 


38-509 

2. The new 20 mm longer hexagon head 
bolts must be used for assembly. 


Modifications to the cylinder head (32 valve) 
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CYLINDER HEAD, INSTALLING (32-VALVE ENGINES) 
Cylinder head attached by means of threaded 
studs 


Note 


The cylinder head can only be in- 
stalled with the engine removed from 
the vehicle. 

1. Place cylinder head gasket in 
correct position. 




2. Install cylinder head 

Torquing sequence (4 steps) 
see Fig. 

Sequence for removal : reverse 


1st step 
2nd step 
3rd step 
4th step 


20 Nm 

90°of rotation 
90°of rotation 
90°of rotation 
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INSTALLING CYLINDER HEAD (32 VALVE ENGINE) 
Hexagon cylinder-head bolts 


Note: 

The cvlinder head can also be in- 
stalled with the engine in place. 
If both cylinder heads are to be 
removed and installed, it is advisable 
to remove the engine first. 

1. Place cylinder-head gasket in 
position right way round. 


2. Install cylinder head 
Torquing sequence: 
(3 stages) 
Removal sequence: 
reverse order 


1st stage 20 Nm (15 ftlb) 

2nd stage 90° of turn 

3rd stage 90° of turn 




1st stage 20 Nm (15 ftlb) 



2nd stage 90° of turn 
3rd stage 90° of turn 


Note: 

As a rule, do not use lubricant 
when installing the cylinder- 
bead nuts or hex bolts and washers. 
It is only necessary to apply a 
light coat of engine oil to the 
stud bolts or hex bolts. 
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TOOLS - DISASSEMBLING AND ASSEMBLING VALVE DRIVE (32-VALVE ENGINE) 



No. 

Description 

Special Tools 

Remarks 

1 

Set of tools for 
instal 1 i ng camshaft 

9226 
or 
9248 

for 85/86 models 
for 87 models 

2 

Pressure piece for 
seal ring 

9234 


3 

Drift for seal ring 

i 

9233 
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DISASSEMBLING AND ASSEMBLING VALVE DRIVE (32 VALVE ENGINE) 

ft 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

1 

Bolt 

1 


Torque: 65 Nm 
(47 ftlb); hold 
on washer with 
hexagon 


2 

Washer 

1 




3 

Camshaft sprocket 

1 




4 

Hub 

1 




5 

Woodruff key 

1 




6 

Bolt M 6 x 18 

3 




7 

Rear toothed belt 
cover 

1 




8 

Dowel sleeve 

2 




9 

Shaft seal 

1 


Always replace. 
First oil sealing 
lip and then 
drive in seal with 
9233 and 9234. 


10 

Bolt with attached 
washer 

3 




11 

Plug 

3 




12 

Seal 

3 


Replace 


13 

Bolt M 6 x 30 with 
attached washer 

24 


Torque: 10 Nm 
(7 ftlb) 


14 

Front bearing bridge 

1 


Check code. Coat 
with Loctite 574. 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

14a 
15 

Rear bearing bridge 

Bearinq cap for 

intake camshaft 

1 

4 


Check code- 
Coat with 
Loctite 574 

Check code and 
pairing number. 


15a 

Bearing cap for 
exhaust camshaft 

4 


Check code and 
pairinq number 


16 

Exhaust camshaft 

1 


Oil bearing 
surfaces. Check 
code. 


17 

Intake camshaft 

1 


Oil bearinq 
surfaces. Check 
code. 


18 

Timing chain 

1 


Check relation to 
camshafts. 


19 

Hoflow bolt with 
check valve 

2 




20 

Aluminum washer 

1 


Replace 


21 

Bolt 

2 




22 

Washer 

2 




23 

Chain tensioner 

1 




24 

Nut 

10 




25 

Washer 

10 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

26 

Cylinder head 

1 




27 

Spark Dlua 

4 


Torn up* tn 

30 Nm (18 to 
22 ftlb). Coat 
threads with 
Molykote HTP 
Paste. 


28 

Threaded insert 

12 




29 

Plug 

1 




30 

Round seal 

1 


Replace, if 
necessary. 


31 

Plug 

1 


Install with 
Loctite 270. 


32 

Cylinder head gasket 

1 


Always replace 
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Camshaft 

1 ns Za I 1 all on 

USA S Canada and 
japan 

Australia, Swit- 
zeriana, Austria 
and West Germany 

Worldwide 

Engine type 928 S 
85/86/87 models 
^o^-vaive engines^ 

M 28.43 

M 28.45 

M £o.4o 

M 28.41 

hM OO A O 

M 28.42 

Right-hand camshaft 
Cyl inder bank 1-4 
lniaKG snatt 
Exhaust shaft 

928.105.293.04 

noo inn oni a a 

rio . lUb ,^91 .04 

928.105.293.04 

928.105 .291 .09 
928.105.293.09 

Identification 
code on rear end 
race 

291.04 
293.04 

291.04 
293.04 

291.09 
293.09 

Left-hand camshaft 
Cyl inder bank 5-8 
intaKe snaTt 
Exhaust shaft 

y^o* lUb * Cdc *U4 

928.105.294.02 

ydo . lUb .CdL .U4 
928.105.294.02 

y^o . lub .^9£i .uy 

294.08 

Identification 

code on rear ena 
face 

292.04 

292.04 

292.09 

Valve timing, 
1 mm 1 i ft , zero 
play 




Intake opens °CS 
Intake closes °CS 
Exhaust opens °CS 
Exhaust closes°CS 

11° after TDC 
50° after BDC 
30° before BDC 
5° before TDC 

11° after TDC 
50° after BDC 
30° before BDC 
5° before TDC 

11° after TDC 
36° after BDC 
17° before BDC 
2° before TDC 
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Camshaft installation type 928 S4 - 928 GTS (5,4 I) 


Camshaft 
Installation 


Camshaft, right 
Cylinder bank 1 
Intake shaft 
Exhaust shaft 


- 4 


Identification code 
on the rear 
End face 

Camshaft, left 
Cylinder bank 5 - 8 
Intake shaft 
Exhaust shaft 

Identification code 
on the rear 
end face 

Valve timing, 

1 mm stroke, zero 

play 

Intake opens 
Intake closes 
Exhaust opens 
Exhaust closes 


World-wide 
model 88 onward 


Engine type 928 S 
M 28.41 /42 


928.105.271.00 
928.105.273.00 

271 .00 
273.00 


928.105.272.00 
928.105.274.00 

272.00 
274.00 


1 1'CS after TDC 
36' CF after BDC 
1 T CS before BDC 
2° CS before TDC 


World-wide 
model 92 onward 

Enginetype 928 GTS (5,4 I) 
M. 28.49/50 


928.105.271.03 
928.105.273.03 

271 .03 
273.03 


928.105.272.03 
928.105.274.03 

272.03 
274.03 


13' CS after TDC 
61 ' CS after BDC 
28" CS before BDC 
12' CS before TDC 


Note 

The camshafts of 87 and 88 models may be combined for installation. 


Camshaft installation type 928 S4 - 928 GTS (5,4 I) 
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REMOVING AND INSTALLING CAMSHAFTS (32 VALVE ENGINE) 


1 . Unscrew and remove cross member. 
Note 

Car standing on its own wheels. Cross 
member has tension. 

2. Remove air intake hoses and complete 
air cleaner. 

3. Loosen hose clamps on intake air 
distributor and take off intake air 
distributor. 

4. Remove distributor cover, distributor 
rotor, toothed belt upper section and 
cylinder head cover. 

5. Turn crankshaft clockwise to align the 
45° before TDC mark (cylinder no. 1 ) 
on vibration damper with cast boss of 
middle toothed belt cover. 



6. Loosen toothed belt with the 
toothed belt tensioner and take 
toothed belt off of camshaft sprocket. 

7. Unscrew camshaft bolt and take 
sprocket, drive hub and woodruff key 
off of exhaust camshaft. 

8. Unscrew and take off rear toothed belt 
cover. 

9. Loosen and remove camshaft seals. 



10, Set marks on camshafts to face up by 
turning exhaust camshaft with a 27 mm 
open - end wrench. 


Note 

At the 45° mark camshafts can be 
turned without damaging the valves. 
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1 1 . Unscrew and remove chain tensioner. 
Note 

Chain tensioner piston has spring force. 
Compress piston for removal and hold 
together with a suitable piece of wire after 
removing. 

12. Hold both camshafts in bearings with 

Special Tool 9226. Unscrew and 

remove all other bearing bridges and 
bearing caps. 



15 -126 Removing and Installing Camshafts 


13. Release special tool uniformly and 
remove both camshafts with chain 
carefully. 

Installing 

14. Place intake camshaft and exhaust 
camshaft in timing chain. 
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Adjusting 

Place both camshafts in timing 
chain such that the marks of the 
camshafts or the cast noses are 
aligned with marked chain links. 
Lubricate bearing surfaces with oil 
and carefully place timing chain in 
bearings . 



The distance between the markings 
on the inlet and outlet camshafts is 
7 outer links of the chain, and/or 
aprox. 113 mm spacing between the 
cast lugs. 



Note: 


The crankshaft must be at the 45° 
before ignition TDC (cylinder 1) 
mark so that the valves do not 
contact the piston crown. 


15. Secure camshafts in cylinder 
head with Special Tool 9226. 



16. Install bearing bridges and 
bearing covers of camshafts. 
Bearing bridges and covers are 
machined with the cylinder head 
and must always be installed 
together. Note identifier and 
pairing code. 


Tightening torque of bearing 
bridge and covers M 6 10 Nm 

(7 ftlb) 
M 8 20 Nm 

(14 ftlb) 
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17. Apply Loctite 674 to mating 
surfaces of front and rear 
double-bearing bridges* 

18. Recheck camshaft correlation 
with gage from Special Tool 
Set 9226. 



19. Use Special Tool assembly sleeve 
9233 and pressure piece 9234 to 
drive in sealing ring on the 
camshaft input side. Oil sealing 
1 ip before assembly. 



Note 


The camshaft adjustment gauges for 
cylinders 1 and 5 are discontinued 
as from model year 87, engine type 
M 28. 41/42 


2, The timing chains must always be 
replaced after a toothed belt has 
failed, if the pistons have caused 
damage to the valves. Sprockets 
and chain tensioners must be sub- 
jected to a thorough visual 
inspection. 
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Installing camshaft seal 

87 models onward 

Engine type M 28.41/42/47/49/50 

1 . Place sealing washers (lock pins M 
28.49/50 as of MY '92) into bearing seats 
and fit bearing saddle with Loctite 574, 
Tightening torque: 20 Nm (15 ftlb) 



2. After torquing the bearing bridge, install 
sealing cover with the aid of Special Tool 
9234. 



85 models onward 
Engine types 

M 28.43/44/45/46/41/42/47/49/50 

Engine Installed 
Note 

If the sealing cover of an engine as of model 
year 85 (32 valve engines) leaks with the en- 
gine installed, the procedure for installing the 
cover is as follwos: 

1 . Place camshafts and sealing washers in 
bearing. 

2. Apply Loctite 574 to bearing bridge and in- 
stall. Place a 0.20 mm feeler gauge be- 
tween bearing bridge and cylinder head and 
tighten bolts slightly by hand. 



3. Apply a light film of oil to sealing cover and 
press on by hand. Tighten bearing bridge to 
specified torque. 

M 6 bearing bridge 1 0 Nm (7.5 ftlb) 

Mod. 85/86 
M 8 bearing bridge 20 Nm (15 ftlb) 

from Mod. 87 


Installing camshaft seal 

Printed in Germany - XXIX, 1992 
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REMOVING AND INSTALLING CHAIN TENSIONER FOR CAMSHAFTS 


1 . Unscrew and remove cross strut. 
Note 

Car must be on its wheels - cross strut has 
tension. 

2. Remove air intake hoses and complete air 
cleaner, 

3. Loosen hose clamps on intake air 
distributor and vacuum pipe. Pull off and 
lay suction pump aside. Loosen hose 
clamps on intake air distributor and 
intake pipe, and take off intake air 
distributor. 



4. Unscrew suspension eye on engine only 
at rear left. 

5. Pull off spark plug connectors and take 
ignition leads out of holder on cylinder 
head cover. Unscrew and remove 
cylinder head cover. 



Note 

Note that some bolts are with and some 
without a seal when unscrewing the 
cylinder head cover. 

6. Unscrew and remove hollow union bolt 
with check valve on cylinder head. A 
seal is only used underneath the bolt 
head. Unscrew and remove chain 
tensioner on cylinder head. 
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Note 

Chain tensioner piston has spring force* 
Compress piston when removing and bind 
together with a suitable piece of wire after 
removing. 

Chain tensioner piston on righthand side 
for cytinders 1 to 4 presses the chain up; 
on lefthand side for cylinders 5 to 8 down. 

Tighten chain tensioner with specified 
torque after installation. 


15-130 Removing and Installing Chain 
Tensioner for Camshafts 
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TOOLS FOR CAMSHAFT ADJUSTMENT (32-VALVE ENGINES) 



No. 

Designation 

Special tool 

Remarks 

1 

Gauge holder 

VW 387 


2 

Gauge 


commercially 
available 

3 

Gauge inset : 

9232 
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CHECKING AND ADJUSTING CAMSHAFT SETTING, 85/86 MODELS ONWARD 

ENGINE TYPE M28. 43/44/45/46 

Precondition: 

Timing belt tensioned as specified. 
Specification: 5.0 + 0*3 scale 
gradations. 


l.Turn engine in direction of 
rotation to TDC (cylinder No. 1). 



Note: 

Both distributor fingers point left 
in forward direction of travel. 



2. In this position* the marks on 
the camshaft gears and the flange 
bearings must also be aligned. 



Cylinder bank 1-4 



Cylinder bank 5-8 

3. At the same time, check the marks 
(older engines) or noses (newer 
engines) on the camshafts. 
Both marks point toward exhaust 
side. 
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Cylinder bank 1 - 4 



Cylinder bank 5-8 


4. Mount gauge with holder VW 387 on 
cylinder head. Set gauge to 
0 with 5 mm pretension on hy- 
draulic tappet of cylinder 1 
intake valve. 



Cylinder bank 1-4 

Correct setting 1.6 + 0.1 mm 

Place gauge on hydraulic tappet of 
cylinder 6 intake valve. 



Cylinder bank 5-8 
Specified value: 2.0 + 0.1 mm 

Note 

The gauge must be aligned perpendi 
cular to the intake valve. 
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5. Turn the crankshaft on past 
TDC (cylinder 1) while observing 
gauge. Continue turning 
engine until the lift is 1.6 + 
0.1 mm. The 20° (after TDC, 
cylinder 6) mark must now be 
aligned with the index mark on 
the camshaft drive belt cover. 



6. If the components are not 
aligned, proceed as 
follows: 

Adjusting 

Cylinder bank 1-4 

l.Instal 1 3 extra M5 x 15 
bolts to hold camshaft wheel, 
so as to prevent the camshaft 
wheel or camshaft turning when 
the retaining bolts are 
slackened. 



2. Turn crankshaft in its usual 
direction of rotation 
until the gauge shows a lift 
of 1.6 + 0.1 mm. 

3. Slacken camshaft retaining bolts, 
bolts must be countered. 
Slacken provisional M 5 bolts. 
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4. Turn crankshaft until cylinder 
No. 6 is at 20° after TDC. 


5. Block camshaft gears by instal- 
ling 3 M 5 x 15 auxiliary bolts 
then tightening M 10 bolt to 
65 Nm (47 ftlb). 


6. Turn crankshaft through 2 more 
revolutions and recheck setting. 
Specified value: 1,6 + 0.1 mm, 
cylinder No. 6 20° after TDC. 
Readjust if necessary, 


7. Once adjustment is completed, 
unscrew and remove temporary M 5 
x 15 bolt. 

Cylinder bank 5-8 


8,Turn crankshaft until cylinder 
No. 6 is at TDC and check set- 
tings of cylinder bank 5-8 as 
described above (cylinder bank 
1-4). Specified value 2.0 + 
0.1 mm, cylinder No. 1 20° after 
TDC. 


CHECKING AND ADJUSTING CAMSHAFT 
SETTING 

87 MODELS ONWARD 
ENGINE TYPE M 28. 41/42 


Note; 

Installation of new camshafts in 
type M 28. 41/42 engines as of 
model year 87 has changed the valve 
timing. The new camshafts are 
recognizable because they have no 
rear journals. 


Adjusting 

Cyl inder bank 1-4 

Testing and adjusting specifi- 
cation: 1.8 + 0.1 mm 


Cylinder bank 5-8 

Testing and adjusting specifi- 
cation: 2.0 + 0.1 mm 


Adjustment of the camshafts 
follows the same sequence as 
described on p. 15 - 134. 


Printed in Germany - XIII, 1986 Checking and Adjusting Camshaft 15 - 135 

Setting 


Engine, Cylinder Head, Valve Gear 


928 


CYLINDER HEAD COVER, DISASSEMBLING AND REASSEMBLING (32-VALVE ENGINES) 



15 - 136 Cylinder Head Cover, Disassembling and 

Reassembl ing 
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Note when; 

No. 

Designation 

Qty. 

Removing 

Instal 1 ing 

1 

Screw 

9 



2 

Washer 

9 



3 

Gasket 

9 



4 

Screw 

3 



5 

Washer 

3 



6 

Gasket 

3 



7 

Cylinder head 

1 




cover 




8 

Seal 

1 



9 

Gasket 

4 



10 

1 nr \e in i j +■ 

o 
c 



11 

Guard 

2 



12 

Oil separator 

1 




Lonnecti on 

o 
c 




stub 



on oi i separator 





with throttle 





6.5 mm 

14 

0 - ring 

2 



15 

Screw 

4 



16 

Ignition 

4 




lead holder 










Printed in Germany - XII, 1986 Cylinder Head Cover, Dismantling 15 - 137 

and Reassembl ing 


928 


Engine, Cylinder Head, Valve Drive 
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928 $4 CLUB SPORT-Version 

Identification, scope of modification, test 
and adjustment values 

As from Model 88 

Engine type M28.41 CLUB SPORT 

Note 

The identification code "SP" has been 
embossed as a suffix to the serial number. 


Scope of modification, engine 

- New camshafts with different valve-timing 
adjustment. 

- EZK control unit (see Page 28 - 73). 

- LH control unit (see Page 28 - 73). 

- Idle speed: 775 rpm 

- Modified middle and rear silencer with 2 
end pipes. 

- Lighter air-conditioning compressor. 


928 S 4 CLUB SPORT-Version 1 5 - 1 39 

Printed in Germany - XX, 1988 
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15 


Engine, Cylinder Head and Valve Drive 


928 


Camshaft assignment for Club Sport and GT version 


Camshaft assignment 
Engine type 


Camshaft, right 
Cylinder bank 1...4 
Intake shaft 
Exhaust shaft 

Identification on 
the rear face surface 


Camshaft, left 
Cylinder bank 5.. .8 
Intake shaft 
Exhaust shaft 

Identification on 
the rear face surface 

Timings, 

1 mm stroke, zero piay 


Intake opens 
Intake closes 
Exhaust opens 
Exhaust doses 

Note 


Worldwide as from Mod. 88 


Worldwide as from Mod. 69 


928 S 4 

M 28.41 Club Sport 


928.105.291.06 
928.105.293.06 

291 .06 
293.06 


928.105.292.06 
928.105.294.05 

292.06 
294.05 


or 
or 


or 
or 


3° crank angle after TDC 

42° crank angle after BDC 

30° crank angle before BDC 

5° crank angle before TDC 


928 GT 
M 28.47 


928.105.271.01 
928.105.273.01 

271.01 
273.01 


928.105.272.01 
928.105.274.01 

272.01 
274.01 


3° crank angle after TDC 

42° crank angle after BDC. 

30° crank angle before BDC 

5° crank angle before TDC 


The camshaft designs may be installed in mixed configuration. 

The camshaft adjustment gauges for cylinders 1 and 5 can be used again for the camshafts for the 
engine types M 28.41 Club Sport or M 28.47, as described on Page 15-128. 


15- 140 


Camshaft assignment for Club Sport and GT version 

Printed in Germany - XXIV, 1989 
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Engine, Cylinder Head and Valve Drive 


15 


Checking and adjusting the camshaft setting, Club Sport and GT version 


As from Model 88, Club Sport Version 
Engine type M 28.41 CLUB SPORT 
Note 

The timings have changed as a result of instal- 
lation of new camshafts as from Model 88 for 
the engine type M 28.41 Club Sport. 

Adjustment 

Cylinder bank 1 - 4 

Testing and adjustment value: 2.8 ±0.1 mm 
Cylinder bank 5 - 8 

Testing and adjustment value: 3.1 ± 0.1 mm 

Camshaft adjustment is performed in the 
same order as described on Page 15 -134. 


As from Model 89, GT version 

Engine type M 28.47 

Note 

The same camshafts as in engine type 
M 28.41 Club Sport are installed in the engine 
type M 28.47 as from Model 89. The setting 
has not changed. 

Adjustment 

Cylinder bank 1 - 4 

Testing and adjustment value: 2,8 ± 0.1 mm 
Cylinder bank 5 - 8 

Testing and adjustment value: 3.1 ± 0.1 mm 

Camshaft adjustment takes place in the same 
order as described on Page 15-134. 


Checking and adjusting the camshaft setting, Club Sport and GT version 

Printed in Germany - XXfV, 1989 


15 - 141 
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Engine, Cylinder Head, Valve Drive 


928 


Checking and adjusting camshaft setting, Type 928 GTS (5,4 I) 

As of MY '92 

Engine Type M 28.49/50 

Note 

Along with the introduction of new camshafts 
as of MY '92 for engine type M 28.49/50 
928 GTS, the camshaft timing was changed. 

Adjusting 

Cylinder bank 1...4 

Checking and setting dimension: 

1.83 ±0.1 mm 

Cylinder bank 5. ..8 

Checking and setting dimension: 

2.08 ±0.1 mm 

To adjust the camshafts, proceed in the order 
described on page 15-134. 


15- 142 


Checking and adjusting camshaft setting, Type 928 GTS (5,4 I) 

Printed in Germany - XXVU, 1991 
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Engine, Lubrication 


17 


Magnetic plug 


Tighten to specified 
torque 


Oil level supply switch 


Oil pan gasket 


Oil filter screen 


Oil pan insert 


Socket head bolt 


Install at depressions 
of oil pan 


Use Loctite 270 or 271 


Printed in Germany 


Removing and Installing Lubricating System Components 


17 - 3 


Engine, Lubrication 


Nu, 

Description 

Qty, 

Removing 

Installing 

O yj ^ \— id ± 

Instructions 

24 

Washer 

J 




25 

Oil intake tube 

1 


Check 


26 

Gasket 

1 


Replace 


27 

Hose clamp 

1 




28 

Rubber sleeve 

1 


Check for damage, 
replace if necessary 


29 

Spring support disc 

1 


Position correctly 


30 

Spring 

1 




31 

Oil pressure sender 

1 




32 

Seal 

1 


Replace 


33 

Plug 

1 


Tighten to specified 
torque 


34 

Seal 

1 


Replace 


35 

Thermostat spring 

1 




36 

Thermostat insert 

1 




37 

Thermostat spring 

1 




38 

Plug 

1 




39 

Seal 

1 


Replace 


40 

Spring 

1 




41 

Bypass valve piston 

1 

Check for wear 



42 

Plug 

1 




43 

Seal 

1 


Replace 


44 

Spring 

1 




45 

Pressure relief valve 
piston 

1 

Check for wear 



46 

Adaptor 

1 





17-4 Removing and Installing Lubricating System Components Printed in Germany 


9 28 


Engine, Lubrication 


17 


No. 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

47 

Seal 

1 


Replace 


HO 

Muapier 

I 





oeai 

1 


Replace 


^n 

ti ner 

1 

Loosen with stand- 
ard strap, e. g. Hazet 



51 

Nut 

1 





WdMler 

i 





Washer 

1 




Oh- 

54a 

un pump gear 
Shim 22 x 16 x 1 
vvoooruTT Key 

I 
1 

I 


Only use together 
with light alloy gear 


56 

Rntt 

o 
o 




57 

V IfOJI 1 CI 

o 




57 a 

Round cord seal 

3 




58 

Oil pump housing 

1 




59 

Inner rotor 

1 


Lubricate 


60 

Outer rotor 

1 


Lubricate, chamfered 
side must be inside of 
oil pump body (facing 
forward) 


61 

0-ring 

1 


Replace 


62 

Shaft seal 

1 


Replace, drive into oil 
pump body flush. In- 
stall with 9195, see 
page 17 - 6 a 


63 

Plug for oil bores 

1 




64 

Seal 

1 


Replace 



Printed in Germany - VI 1,1983 


Removing and Installing Lubricating System Parts 


17 - 5 


17 


Engine - Lubrication 



ASSEMBLY INSTRUCTIONS 

OIL PUMP, REMOVING AND INSTALLING 

R e m o v i n g 

1 .Lock oil pump drive wheel 
with special tool 9157, un- 
screw retaining nuts and pull 
off drive wheel , 

Note 

Use special tool 9157/1 to lock 

oil pump drive wheels with HID tooth 

shape (83 models onward). 



I n s t a 1 1 i n g 
Note 

Measure axial play before instal- 
lation. The measurement must be 
carried out with the pump dry, in 
other words without oil, 

l.Use gauge holder VW 387 and 
threaded section to measure axial 
play. 

Axial play 0.08 to 0.12 mm 




2. If necessary, remove inner 
rotor. 

r- Q 91 -0.080 mm 
Size 21 mm 

-0.095 

3. When installing a replacement 
oil pump, do not remove trans- 
port fixture until mounting bolts 
have been tightened. 



2. Unscrew the oil pump mounting 
bolts and remove oil pump. 


17-6 Oil Pump, Removing and Installing XII, 1986 - Printed in Germany 



9 2 8 


Engine, Lubrication 


17 


REPLACING SHAFT SEAL FOR OIL PUMP 

1 . Lubricate sealing lip with oil and slide seal over 
Special Tool 9195 on to the drive shaft inner 
race. 



2. Knock in seal flush with a suitable pressure pad, 
e. g. VW 420. 



Printed in Germany - VI, 1 982 


Replacing Shaft Seal for Oil Pump 


17- 6a 


Engine - Lubrication 


928 


LUBRICATION SYSTEM COMPONENTS, REMOVING AND INSTALLING, 
83 MODELS ONWARD 



17 - 6b Lubrication System Components, XII, 1986 - Printed in Germany 

Removing and Installing 


928 


Engine - Lubrication 


17 


No. 

Designation 

Qty. 

Note whei 

Removing 

n: 

Instal 1 ing 

1 

Magnetic plug 

1 


tighten plug to 
correct torque 
setting. 

2 

Gasket 

1 


fit replacement 

3 

Hex 
bolt 

M 6 x 20 

2 



3a 

Washer 

2 



4 

Tube 

1 



5 

Seal 

1 


fit replacement 

6 

Hex 
bolt 

K 5 x 12 

3 



7 

Spring washer 

3 



8 

Oil level 
switch 

1 



9 

Seal 

1 


fit replacement 

10 

Hex 
bolt 

M 6 x 25 
with washer 

5 


install in oil pan 
recesses 

11 

Hex 

hnl t 

M 6 x 28 
with washer 

25 



12 

Oil pan 

1 


check 

13 

Oil pan 
seal 

1 


fit replacement 

14 

Centering 

sleeve 

(rubber) 

2 




Printed in Germany - XII, 1986 Lubrication System Components, 17 - 6 c 
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Engine - Lubrication 


928 


No. 

Designation 

Qty. 

Note w 

Removing 

fhen: 

Instal 1 ing 

15 

Hex 
bolt 

M 6 x 12 
with washer 

2 



16 

Allen bolt 
M 8 x 30 
with washer 

! 



17 

Oil intake 
tube 

1 


check 

18 

Gasket 



fit replacement 

19 

Oil pres- 
sure sensor 

1 



20 

Gasket 



fit replacement i 

21 

Threaded 
plug 

1 


tighten to correct 
torque setting 

22 

Gasket 

1 


fit replacement 

23 

Spring for 
thermostat 




24 

Regulator 
insert 




25 

Spring for 
thermostat 




26 

Threaded 
plug 




27 

Gasket 



fit replacement 

28 

Pressure 
spring 

1 



29 

Plunger for 

bypass 

valve 


check for wear 


30 

Threaded 
plug 


... 



17 - 6d Lubrication System Components, 
Removing and Installing 


XII, 1986 - Printed in Germany 
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Engine - Lubrication 


17 


No. 

Designation 

Qty. 

Note vt 

Removing 

fhen: 

Instal 1 ing 

31 

Gasket 

1 


fit replacement 

32 

Pressure 
spring 

1 



33 

Piston for 
pressure 
rel ease 
valve 

1 

check for 
wear 


34 

Screw 
connector 

1 



35 

Gasket 

1 


fit replacement 

36 

Screw 
connector 

1 



37 

Gasket 

1 


fit replacement 

38 

Oil filter 

1 

use commer- 
cially available 
oil filter remover, 
e.g. Hazet 2171-2 


39 

Hex 
nut 

1 



40 

Spring 
washer 

1 



41 

Washer 

1 



42 

Toothed 
wheel for 
oil pump 

1 



42a 

Shim ring 
22 x 16 x 1 

1 


only install with 
light alloy toothed 
wheel 

43 

Woodruff 

Key 

1 



44 

Hex 
bolt 

M 8 x 45 

3 



45 

Washer 

3 




Printed in Germany - XI 1 ,1986 Lubrication System Components, 17 - 6 e 
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17 


Engine, lubrication 


928 






Note when: 

No. 

Designation 

Qty, 

Removing 


Installing 

46 

Sealing ring 

3 



fit replacement 

47 

Oil pump body 

1 




48 

Inner rotor 

1 



oil 

49 

Outer rotor 

i 
• 



oiij insiaii wim 






phamfpfpH ciHp in nil 

Isl ICU 1 II d tsU dlUC III Ull 






pump body (in forward 






direction of travel) 


LJ-ning 

1 



fit replacement 

51 

Shaft seal 

1 



fit replacement, use drift 






9195 to fit seal flush 






with oil pump body, 






see p. 17 - 6a 


Note 

The short-circuiting valve, Nos. 26 to 29, is 
deleted on the engines for the 1991 MY. The 
crankcase is no longer machined at the re- 
spective valve location. Exchange engines 
with new crankcases are also supplied 
without short circuiting valve. 


17-6f 


Lubrication system components, removing and Installing 

Printed in Germany - XXIX, 1992 
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Engine , Lubrication 


CHANGING ENGINE OIL AND ENGINE OIL FILTER 


Requirement: 

le at operating temperature. 


3U Loosen and remove oil filler cap 


3. Loosen oil filter with a standard strap wrench, 
or US 4462. 



2. Remove oil drain plug from oil pan and drain 
engine oil. 




4. Clean drain plug. Replace seal. Tighten drain 
plug to 4. 0 + 0.3 (29 + 2 ft lb). 


5. Lubricate gasket on oil filter slightly, install 
by hand until gasket contacts surface and then 
ten one more turn. 


6. Add engine oil, run engine to operating tem- 
perature and check for leaks. 


7. Check oil level on stopped engine. 


Printed in Germany 


Changing Engine Oil and Engine Oil Filter 


17 - 7 



928 


No. 

Description 

Special Tool 

Remarks 

1 

Oil pressure tester 

VW 1342 



17-8 Checking Oil Pressure 


VI, 1982 - Printed in Germany 


928 


Engine, Lubrication 


17 


CHECKING OIL PRESSURE 


1 . Drain engine oik 

2. Remove oil filter and oil pressure sensor. 


3. Screw oil pressure tester VW 1342 in con- 
junction with M 10 x 1 adapter, Part No. 
999.105.013.02, and M 10 x 1 / M 18 x 
1.5 adapter, Part No. 901.101.175.01, 
in plug opening for oil thermostat housing 
in place of the oil pressure sensor. 
Mount oil filter and add oil. 



5. Have a second person raise the engine 
speed to 4000 rpm. 


6. Read oil pressure on tester. Value must 
be higher than 5 bar (73 psi). 




4, Run engine to operating temperature 
(about 80 o C/176°F), 


Printed in Germany - VIM, 1984 Checking Oil Pressure 17 ~ 9 


Engine - Lubrication 


928 


CLEANING OIL CHECK VALVE FOR HYDRAULIC VALVE TAPPETS 


Note 


The oil check valve prevents the 
oil from flowing back out of the 
cylinder head, thus assuring 
operation of the hydraulic valve 
tappets. If the valve tappets 
chatter as the engine turns over 
just after starting, it is 
essential to clean the check valve. 



4 


o — 5 


1 - Threaded rod 

2 - Spring guide 

3 - 0-ring 

4 - Compression spring 

5 - Ball 


1. Remove cylinder-head cover. Screw 
a hex bolt, e.g. M 6 x 40 down 
into spring guide. Slacken 
threaded rod 2 turns and lift out 
valve guide. 



2, Use a magnet to withdraw 
compression spring and ball. 
Thoroughly clean ball seat, ball, 
compression spring and oil duct. 
The ball seat remains in the 
cylinder head and great care must 
be taken to ensure that it is not 
damaged . 


3. Replace 0-ring before 

installation. Tightening torque 
for threaded rod 3.5 Nm 
(2.8 ftlb). 


17 - 10 Cleaning Oil Check Valve for XIX, 1987 - Printed in Germany 

Hydraulic Valve Tappets 


928 


Engine / Lubrication 


17 


Cleaning the complete engine-oil system following engine failure (bearing 
failure) 


Note 

This cleaning sequence is only intended to 
given pointers as to where chips may be 
found. The actual scope of work involved 
must be determined individually for each en- 
gine failure. 

Replace the following parts: 

- Hydraulic valve tappets 

- Chain tensioner 

- Oil filter 

The following parts must be dismantled, 
checked and cleaned thoroughly: 

- Oil pump 

- Thermostat housing 

- Bypass valve 

- Release valve 

- Oil retension valve in the cylinder head 

See Page 17-10 


The following parts must be cleaned 
thoroughly and/or rinsed several times: 

Note: 

AJI oil feeder holes may be flushed thoroughly 
with a commercially available oil - gasoline 
syringe and benzine. 

- Oil sump 

- Oil inlet pipe 

- Crankcase 

- Crankshaft 

- Cylinder heads 

- Camshaft housing 

- Oil lines 

- Oil filler pipe 

- Oil cooler in the radiator 

Change oil filter and engine oil after ap- 
prox. 500 km running time. 

Note: 

Following an engine failure, the complete 
intake system must be checked for foreign 
bodies and/or oil and cleaned before 
assembly. 


Cleaning of engine-oil system 
Printed In Germany - XX, 1988 


17 - 11 
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Engine, Cooling 


19 


CHANGING COOLANT AND BLEEDING COOLING SYSTEM 


Requirement: 

Engine cool for draining coolant . 


1. Set heater lever at "warm" and run engine 


5. Replace seals for drain plugs on crankcase and 
O-ring for drain plug on radiator. 


2. Take off cap on expansion tank. 


3. Unscrew drain plug on radiator and catch 
coolant. 



Torques; 

Radiator plug - 1. 5 to 2. 0 Nm (13 to 17 in. lb) 
Crankcase plug - 45 to 50 Nm (33 to 36 ft lb) 


d. Add coolant until level reaches edge of filler 
opening (heater lever must be at "warm"). 


7. Run engine to operating temperature and check 
coolant level, adding more if necessary. 

Coolant level must reach center of expansion 
tank. 


4, Unscrew coolant drain plugs on left and right- 
hand sides of crankcase and catch coolant. 



Printed in Germany Changing Coolant and Bleeding Cooling System 19-1 


19 


Engine, Cooling 


COOLANT MIXING TABLE 


928 


Protection 
lQ 


Antifreeze 


- 25° C/- 13° F 

- 30° C/- 22° F 

- 35° C/- 31° F 


40 % 
45 °lo 
50 % 


Water 


60 % 
55 °/o 
50 % 


Antifreeze 


6.4 Itr./6. 8 US qt 
7.2 ltr./7. 6 US qt 
8.0 1tr./8.5 US qt 


Water 


9.6 ltr./lO. 1 US qt 
8.8 1tr./9.3 USqt 
8. 0 ltr./8. 5 USqt 


CHECKING COOLING SYSTEM FOR LEAKS 


Note 


Engine must be cold for leak test. 


Check coolant and warm water hoses for proper 
routing, porosity, swelling, tears and cafe. Re- 
place damaged hoses. 


1. Detach hose from radiator to expansion tank 
at expansion tank. 



2. Connect tester VW 1274 with separate T- adapter 
and pertinent hoses ahead of the expansion tank. 



1 - Adapter 

2 - T- adapter 



19 - 2 Changing Coolant and Bleeding Cooling System IV, 1980 - Printed in Germany 


Engine/Cooling 


19 


CHECKING COOLANT SYSTEM CAP 


3. An adapter (made locally) will be required to 
connect the tester on the T- adapter. 

- 

— -SO- i Mount cap on tester. 


25 



Material: steel pipe St 35 12x3 


4. Build up about 1 bar pressure in cooling system 
by pumping. Pressure valve in cap must open be- 
tween 0. 9 and 1. 15 bar. 


5. Visually inspect the following parts for leaks. 


2. Produce pressure with hand pump. Pressure valve 
should open between 0. 9 and 1. 15 bar. 



Engine block: Water pump 

Cylinder head gasket 
Thermostat housing 
Hose connections 
Cylinder head mounting studs 

Radiator: Bleeder neck 

Water drain plug 
Hose connections 
Oil cooler cap 
Temperature switch or 
Plug 


Heater: Hose connections 


Printed in Germany - iv, 1980 


Checking Coolant System Cap 
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Engine, Cooling 


928 


CHECKING COOLANT THERMOSTAT 


Heat coolant thermostat in a water bath. 

Begins to open: approx, 83 ± 2° 
Ends: approx. 98° 

Opening travel (distance A): at least 8 mm. 



19-2b 


Checking Coolant Thermostat 


VI, 1982 - Printed in Germany 



Printed in Germany 


Disassembling and Assembling Viscuous Fan 19-3 


Engine, Cooling 


No. 

Description 

Qty. 

Note 

Removing 

When 
Installing 

Special 
Instructions 

1 

Boit 

3 




I 
3 

Washer 
Nut 

3 
1 




4 

Washer 

1 




5 

Pulley 

1 

Pull on 

Check runout 


6 

Woodruff key 

1 




7 

Bolt 

4 




8 

Washer 

4 




9 

Viscuous coupling 

1 

Press off, store 
so that snatt 
is horizontal or 
inclined no more 
than 45° 

Coat seats for ball 
bearings on shaft 
with Loctite 270 or 
271 


10 

Fan 

1 




11 

Circlip 

1 


Position correctly 


12 

Ball bearing (small 
diameter inner race) 

1 

Pull out with, e, g, , 
Kukko internal 
extractor No. 21/1 
(12 - 14,5 mm) 

Check, replace if 
necessary. Drive in 
with suitable mandrel 


13 

Ball bearing (large 
diameter inner race) 

1 

Pull out with, e.g., 
Kukko internal 
extractor No, 21/2 
(14.5 - 18,5 mm) 

Check, replace if 
necessary Drive in 
with suitable mandrel 


14 

Fan carrier 

1 


Chech 



19-4 


Disassembling and Assembling Viscuous Fan 


Printed in Germany 


928 


DISASSEMBLING AND ASSEMBLING VISCUOUS FAN 


Engine, Cooling 



Pull off viscuous coupling with a double-arm 
extractor, e.g. Kukko 20/10 (width: 120 mm, 
depth: 100 mm). 



4 



Printed in Germany 


Disassembling and Assembling Viscuous Fan 
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Engine, Cooling 


928 


DISASSEMBLING AND ASSEMBLING THERMOSTAT HOUSING 
FOR COOLING SYSTEM (AFC) 


3 1 2 4 7 6 8 9 



14 15 16 19 20 21 


19 - 6 Disassembling and Assembling Thermostat Housing for Cooling VI, 1982 - Printed in Germany 
System (AFC) 
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Engine, Cooling 


NO. 

Description 

uty. 

Note When: 

.p^. ft m ■ mpm. &m 1 bk -^t .rt- lift jb 

nemoving installing 

Special 
Instructions 

1 

Nut M 6 

2 



2 

Washer 

2 



3 

Ignition cable holder 

1 



4 

Pressure damper holder 

1 



5 

Rubber/metal mount 

2 

Check, replacing if 
necessary 


6 

Temperature switch 1 1 

1 



7 

Seal 

1 

Replace 


8 

Temperature sensor 

1 



9 

Seal A 14 x 18 

1 

Replace 


10 

Temperature time 
switch {for cold start 
valve) 

1 



11 

Retaining 

1 



12 

Bolt M 6 x 25 

2 



13 

Washer B 6 

2 



14 

Cover for thermostat 
housing 

1 



15 

Round seal 

1 

Replace 


16 

Thermostat insert 

1 



17 

Bolt M 8 x 30 

4 



18 

Washer A 8.4 

4 



19 

Thermostat housing 

1 



20 

O-ring 53 x 7 

1 

Replace 


21 

Gasket 

2 

Replace 



Printed in Germany - VI, T982 Disassembling and Assembling Governor Housing 19-7 

for Cooling System 
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Engine/Cooling 


92 8 


Note; 


If cylinder heads had been machined or ground, 
check that thermostat housing fits correctly after- 
wards. It must not be installed with tension. If 
necessary, correct by machining mounting bores. 



19-8 Disassembling and Assembling Thermostat Housing VII, 1983 - Printed in Germany 
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Engine, Cooling 


19 


No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Electric air valve 

1 



2 

Hose clamp 

1 



3 

Hose 

1 



4 

Bolt 

2 



5 

Washer 

2 



6 

Throttle bypass 
valve 

1 



7 

Bolt 

2 



8 

Washer 

2 



9 

Holder 

1 



10 

Warm-up control 

1 



11 

Temperature 
sensor (coolant} 

1 



12 

Seal 

1 

Replace 


13 

Temp, time switch 
for cold start valve 

1 



14 

Retainer 

1 



15 

Bolt 

2 



16 

Washer B 6 

2 



17 

Cover for governor 
housing 

1 



18 

Round seal 

1 

Replace 


19 

Thermostat insert 

1 


see page 1 9 - 2 b 

20 

Bolt 

2 



21 

Washer A 8,4 

2 



22 

Governor housing 

1 



23 

0-ring 53 x 7 

1 

Replace 


24 

Gasket 

2 

Replace 



Printed in Germany - VI, 1982 


Disassembling and Assembling Governor Housing 19 -9 

for Cooling System (Rest of World - K-Jetronic) 
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Engine/Cooling 


928 


NOTE 


If cylinder heads had been machined or ground, 
check that thermostat housing fits correctly 
afterwards. It must not be installed with tension. 
If necessary, correct by machining mounting bores. 



VII, 1983 ■ Printed in Germany 
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Engine, Cooling 


19 


No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Electric air valve 

1 



2 

Hose clamp 

1 



3 

Hose 

1 



4 

Bolt 

2 



5 

Washer 

2 



6 

Throttle bypass 
valve 

1 



7 

Bott 

2 



8 

Washer 

2 



9 

Holder 

1 



10 

Warm-up control 

1 



11 

Temperature 
sensor (coolant) 

1 



12 

Seal 

1 

Replace 


13 

Temp, time switch 
for cold start valve 

1 



14 

Retainer 

1 



15 

Bolt 

2 



16 

Washer B 6 

2 



17 

Cover for governor 
housing 

1 



18 

Round seal 

1 

Replace 


19 

Thermostat insert 

1 


see page 1 9 - 2 b 

20 

Bolt 

2 



21 

Washer A 8 ( 4 

2 



22 

Governor housing 

1 



23 

0-ring 53 x 7 

1 

Replace 


24 

Gasket 

2 

Replace 
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NOTE 


If cylinder heads had been machined or ground, 
check that thermostat housing fits correctly 
afterwards, It must not be installed with tension. 
If necessary, correct by machining mounting bores. 
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COOLING-AIR FLAP C0NTR0L,'87 MODELS ONWARD 


The cooling air which enters through 
the new front air dam is regulated 
from the radiator intake by cooling 
air control flaps actuated by an 
electric positioning motor. 



The flaps are positioned by a 
linkage connected to the positioning 
motor crank. The crank position 
which corresponds to the flap pos- 
ition is stored mechanically on a 
control disk integrated in the pos- 
itioning motor. (0%, 30%, 100%) . 


The control unit for the flaps and 
cooling-air control is positioned 
beside the passenger seat* 



Cooling-water temperature sender 



Tightening torque: 30 Nm (22 ftlb) 
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Temperature switch, automatic 
transmission 


Temperature switch, intake 




Tightening torque: 30 Nm (22 ftlb) 


Pressure sender, Frigen 


Tightening torque: 40 Nm (30 ftlb) 
Engine-compartment lid switch 




Tightening torque: 30 Nm (22 ftlb) 
M 4 nut : 1 Nm (0.7 ftlb) 
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The output stage receives a square 
signal from the control unit. The 
output stage contains two mutually 
independent output-stage modules 
with separate protective circuits: 
each module controls a separate 
cooler fan. 



If a fault occurs, the cooling-air 
flaps are opened to the 100% setting 
and the intact fan operates at full 
speed, while the faulty fan is 
switched off, A check is made 
approx. every 20 seconds to ascertain 
whether the fault persists. 
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1- Control unit 

2. Pressure sender, Frigen 

3. Engine fan 

4. Output stage 

5. Flap positioning motor 

6. Temperature sender, cooling water 


7, Engine-compartment lid switch 

8, Temperature switch, intake 


19 - 14 Tightening Torques, Overview 
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Temperature sender, cooling water 


Flap position 



Cool i nq water 


Fan voltage 



Cool ing water 
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Temperature switch, automatic 
transmission 


Flap position 

A 

00% 


30% — i 


H 1 +■ 


105 110 


Temperature switch , 
automatic transmission 


Fan voltage 


12V - 
8V - 
4V " 


v 


105 


110 


Temperature switch, 
automatic transmission 
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Pressure sender, Frigen 


Flep position 


100% 


30% 


f 


10 


15 


20 


bar 


Frigen pressure 


Fan voltage 

A 

12V 


8V — 


4V " 


10 


15 


20 


bar 


Frigen pressure 
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Run-on 


Flap position 


100% 


30%-- 


80 


82,5 


85 


87,5 


90 


Fan voltage 


12V 


♦ 


8V 


4V -- 


80 


Intake temperature/ 
cooling water temperature 


82,5 


85 


i 


87,5 


90 


Intake temperature 


Fan voltage 

12V - 


8V -- 


4V -- 


80 


i 


83 


85 


87 f 5 


90 


Cool ing water 
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REMOVING COOLING-AIR FLAP MOTOR 


INSTALLING 



1.) Detach actuating linkage at ball 
joint (1) . 


When installing, ensure that engine 
temperature is less than 74°C. 


K) Re-connect connector 


2. ) Swi tch igni tion on. 

Flap positioning motor moves to 
0% position. 


3.) Ti- 


ghten securing nuts (3 nuts). 


4.) Set adjusting arm so that the 
air flaps are in the 0% position 
when the actuating rod is in- 
stal led* 


2.) Remove nut from drive axle (2) . 


3.) Remove three nuts holding 
flap-positioning motor (3), 


4.) Disconnect connector at joint. 


5.) Press AC button 

The positioning motor moves 
the 30% position. 


6.) Check distance a 
a = 16.5 ± 2 mm. 



3 

r 

Hi 







The 100% position is set off the 0% 
or 30% position. 
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REMOVING AND INSTALLING FANS 


1. ) Disconnect battery. When installing fans, ensure that 

plugs are in correct positions. 

2. ) Remove both mounting bolts. 



3. ) Cut cable holders. 


4.) Remove plugs from fans. 


5.) Remove hose clamp from air 
filter (auxiliary air pump). 


6.) Remove hose clamp from oil 
reservoir (servo oil). 



19 - 20 Removing and Installing 
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REMOVING AND INSTALLING COOLING-AIR 
FLAPS 


Removing and installing front air 
dam: see Repair Group 66. 

Removing and installing PU part: 
see Repair Group 63. 


Remove securing bolts* 




Disconnect plug of flap positioning 
motor at coupling. 
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TROUBLESHOOTING 

Disconnect plug I and plug II from 
control unit. 



1.) Test voltage supply 

Connect voltmeter to pin 2 
(plus) and pin 7 (minus) of 
plug I 

Reading: battery voltage 



Function test of AC button 

Connect voltmeter to pin 7 (ground) 
of plug I and pin 5 (plus) of plug 
II 

Ignition on 
Press AC button 

Set the air-distribution slide 
switch to up/down. 

Reading: battery voltage 


2. ) Connect voltmeter to pin 4 
(plus) and pin 7 (ground) of 
plug I 

larition on 

Reading: battery voltage 

Ignition off 

Reading: 0 V 


19 - 22 Troubleshooting 
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Function-testing the individual 
senders with an ohmmeter. 


1.) Temperature sender, cooling 
water 

A resistance of between 1000 ohm 
and 4000 ohm, depending on 
engine temperature, should be 
measurable between pin 1 of plug 
II and pin 7 of plug I. 

Reading: 

60°C - 3862 ohm ± 150 ohm 

85°C = 1582 ohm ± 54 ohm 

100°C = 967 ohm ± 36 ohm 


2.) Pressure sender, Frigen 

Pin 4, plug II and pin 7, plug 
I, 

Resistance is between 20 ohm and 
150 ohm, depending on Frigen 
pressure. 

Reading. 

1.5 bar = 22 ohm ± 4 ohm 

5 bar = 53 ohm ± 4 ohm 

10 bar = 92 ohm ± 5 ohm 

15 bar =125 ohm ± 5 ohm 


3. ) Engine-compartment lid switch 

Pin 6, plug II and pin 7, plug I 

Engine-compartment lid closed 
Reading: « ohm 

Engine-compartment lid open 

Reading: 0 ohm - 20 ohm 

4. ) Temperature switch intake/ 

automatic transmission 

Pin 3, plug II and pin 7, plug I 
Intake temperature > 87.5°C 
Reading: 0 ohm 
Intake temperature < 82.5°C 
Reading: » ohm 

Temperature switch, automatic 
transmission 

> 110°C reading: 0 ohm 
< 105°C reading: *> ohm 


If the values stated are not 
reached, the sender in question is 
defective. 
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Function-testing the flap 
positioning motor 

With a length of cable, connect pin 

7 (ground) of plug I to pin 5 (0%) 
of plug I (approx. 2-4 seconds)* 

The flap positioning motor moves to 
the 0% position. 



Connect pin 7, plug I and pin 2, 
plug II (approx. 2-4 seconds). 

The flap positioning motor moves to 
the 30% position. 



Connect pin 7, plug I and pin 1 
(100%) (approx. 2-4 seconds). 

The flap positioning motor moves to 
the 100% position. 



If the flap positioning motor fails 
to assume one of the positions 
stated, use an ohmmeter to check the 
conductivity of the control unit - 
flap positioning motor wire harness. 

If the wire harness is OK the flap 
positioning motor is defective. 


19 - 24 Function-testing Flap 
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Function-testing the output stage 


1.) Plugs I and II must be connected 
to the control unit* 


2.) Checking voltage supply. 



Connect voltmeter to pin 3 
(ground) and pin 4 (plus) of 
the fan output-stage plug 
connector. 

Reading: battery voltage 


3.) Connect voltmeter to pin 3 
(ground) and pin 2 (plus). 

Ignition on 

Reading: battery voltage 


4.) Function-testing the control 
signal of the output stage. 

Reconnect output-stage plug 
connector. Remove cover from 
plug I of control unit. 



Engine temperature< 79°C( 175°F) 

Measure the voltage with an 
analog voltmeter with an 
external resistance 
(Ri) 100 kOhnu 

Pin 7, plug I (ground) and pin 6 
(plus) . 

Ignition on 

Press AC button 

Set the air-distribution slide 
switch to up/down. 


Reading: approx. 7 V 


Printed in Gertnany-XX ,1988 


Function-testing the 
Output Stage 


19 - 25 


Engine - Cool ing 


928 


Pin 7, plug I (ground) and pin 8 
(plus) * 

Ignition on 

Press AC button 

Set the air-distribution slide 
switch to up/down. 

Reading: approx. 7 V 

If both fans refuse to operate 
when the AC button is pressed 
while the ignition is on, the 
output stage is defective. 


19 - 26 Function-testing the 

output Stage 
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REPLACING FUEL FILTER - up to 198 0 Models 


Remarks 

Fuel filter is located in right rear wheel house be- 
hind lock pillar. 

1 . Take off cover. 

2. Detach fuel lines, while counterholding. Catch 
escaping fuel. 

3. Loosen clamp and take off fuel filter, 

4. Install new filter, noting direction of flow (arrow). 

5. Check for leaks. 
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REPLACING FUEL FILTER 
from 1980 Models 


REMOVING AND INSTALLING FUEL 
PUMP 


1. Disconnect ground wire at battery. 


Removing 


2. Take cover off of fuel tank at bottom. 


1. Disconnect ground wire at battery. 


3. Disconnect fuel lines, not forgetting to counter- 
hold. Catch escaping fuel. 


2. Take cover off of fuel tank at bottom, 


4, Loosen clamp and take off fuel filter. 



5. Install new filter. Watch direction of flow 
(arrow faces fuel distributor). 


3. Pinch intake line with VW 647 clamp and 
detach hose. Disconnect electric wires, 
unscrew hollow bolt, loosen fuel pump clamp 
and take off fuel pump. Catch escaping fuel. 



6. Check for leaks. 


Installing 


Use a new seal on the hollow bolt, 
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CHECKING DELIVERY RATE OF FUEL PUMP- CONTINUOUS INJECTION SYSTEM 


Requirements: 

Fuel filter and power supply okay. 


4. Hold end ol test hose in a measuring glass. 


1. Take off air cleaner assembly. 


5. Bridge fuel pump circuit for duration of 

specified measuring time and measure delivery 
rate. 


2. Rem ove fuel return line from fuel distributor 
and connect a suitable test hose in its place 
hose with 12 mm dia. ring 



3. Bridge fuel pump relay socket terminals 
30 and 87. 
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CHECKING FUEL PUMP DELIVERY - AFC 


Requirements: 

Fuel filter and power supply okay. 


4. Bridge terminals 30 and 87 with an extra wire. 


1. Disconnect fuel return line in engine compart- 
ment. 



2. Hold end of fuel return hose from pressure regu- 
lator in a measuring glass (approx. 1500 cc). 


3. Unplug fuel pump relay from central- electric 
board. 





I r k.i^i.l v. n 4t 



5. Let fuel run into measuring glass for 30 seconds. 
See page 24-1 for test values. 
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CHECK FUEL PUMP DELIVERY - LH-JETRONIC 
Beginning with 1 984 Models 


Requirements: 

Fuel filter and power supply okay. 

t. Disconnect fuel return line in rear of engine 

compartment while counterholding 
(essential). 



2. Connect a commercially available fuel hose. 



3. Hold end of test hose in a measuring glass 
(approx. 2000 cc). 


4. Pull off fuel pump relay on central 
electric board and bridge terminals 30 
and 87 with an extra wire for 30 seconds. 



5. See page 24 121 for test values. 
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ARRANGEMENT OF CHECK VALVES ON FUEL PUMPS 



No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

1 

Fuel pump (long neck 
version with inte- 
grated check valve) 

1 




2 

Fuel pump {new 
version since 1981 
models) 

1 




3 

Check valve with seal 

1 


Always replace seal. 
Torque: 

20 Nm (14 ftlb) 


4 

Seal 

2 


Always replace 


5 

Cap nut 

1 


Torque: 

20 Nm (14 ftlb) 



20-8 


Arrangement of Check Valves 


VI, 1982 - Printed in Germany 


928 


Fuel Supply 


REPLACING CHECK VALVE 


Caution! 

Conform with safety regulations for working on fuel 
systems! 


Removing 


1. Remove fuel tank cover at bottom. 


Installing 

1 . Screw in new check valve with a new seal. 

For long neck version fuel pumps the new check 
valve is installed in addition to the check valve 
integrated in the pump 


2. Install fuel fine with ring adapter and new seals, 
and secure with cap nut. 


2. Pinch fuel intake hose with a standard hose clamp 
and detach hose. 



Important! 

Make sure fuel hose is routed correctly and cannot 
rub before tightening the cap nut. 


3. Remove hose clamp and check for 
cover again. 


Install 


3. Disconnect electric wires. 


4. Disconnect hose on pressure side of fuel pump by 
unscrewing cap nut. Catch escaping fuel. 


5. Unscrew check valve, while holding on hexagon 
of fuel pump with a narrow (machined) open-end 
wrench. 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Throttle cable 

1 



2 

Lock 

1 



3 

Push rod 

1 

Adjust push rod to 
48 ± 1 mm for LHD 
(between ball head 
centers) and 
connect 


4 

Bolt 

2 



5 

Washer 

2 



6 

Accelerator pedal 

1 



7 

Lock 

1 



8 

Washer A 10.5 

1 



9 

Operating lever 

1 



10 
11 

Bearing 
Bearing 

1 
1 

Check, replace if 
necessary and lubri- 
cate with multipur- 
pose grease 



ADJUSTING FULL LOAD POSITION OF THROTTLE 


The throttle linkage has to be adjusted so that there 
is at least 1 mm play on the throttle lever when the 
accelerator pedal is floored. 
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REMOVING AND INSTALLING FUEL TANK 


Removing 


1 . Disconnect ground wire at battery. 


2. Draw off fuel. 
Caution* 

Conform with safety regulations for working on 
fuel systems. 


3. Take off bottom tank cover. Pinch fuel intake 
hose with a standard hose clamp and detach hose 
on fuel pump. 



4, Fold back floor mat. Remove cover on fuel lever 
transmitter. Disconnect hose and electric wire plug 
on fuel level transmitter. 


5. Unscrew hose clamp and pull off breather hose on 
fuel expansion tank. 


6. Remove retainer with guards and grommet. 



7. Unscrew bolt at upper fuel tank mounting 
point. 


" to 



8. Unscrew four mounting points for retaining 
straps and let complete suspe with fuel 
pump and fuel filter hang down on one side. 


20-12 


Removing and Installing Fuel Tank 
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Fuel Supply 


2. Make sure seal fits correctly in tank filler neck. 



9. Remove fuel tank from below. 


Installing 


1. Check suspension points for correct fit before 
installing fuel tank. 
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REMOVING AND INSTALLING INITIAL FUEL 
PUMP IN TANK (JAPAN) 


Note Installing 

Conform with safety regulations for working on 1 . Always use a new gasket, 

fuel systems! 

2. Tightening torque for pump in tank: 25 Nm. 

Removing 

1 . Disconnect ground wire at battery. 

2. Draw off fuel. ____ 

3. Remove bottom tank cover. Pinch fuel intake 
hose with a standard hose clamp. 

4. Disconnect 4 mounting points of suspension 
straps and let complete suspension with fuel 
pump and fuel filter hang down to one side. 



5. Disconnect electric wire plugs, hose clamp and 
pump in tank, and remove. Catch escaping fuel. 


20 - 14 Removing and Installing Initial Fuel Pump 

in Tank (Japan) 
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REMOVING AND INSTALLING 
FUEL TANK SENSOR 

TOOL 



No. 

Designation 

Special tool 

Remarks 


Pin wrench 

9190 
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Removing and installing the fuel tank gauge unit 
Note 

When working on the fuel system, observe 2. Before fitting a new tank gauge unit, 

relevant safety requirements. Do not remove remove the transport protector 

the gauge unit while the tank is full. 


Removal 

1 . Remove luggage compartment floor cover- 
ing. Remove cover of fuel tank gauge unit. 
Undo hose clamp, disconnect fuel return 
hose and electrical connector. 



2. Undo union nut using Special Tool 9190. 
Take gauge unit complete with gasket. 

Installation 

1 . Always use a new gasket. Coat threads and 
seating area of union nut with Optimoly TA. 

Note 

TO facilitate assembly, immerse the union 
nut into hot water (heated to approx. 60 to 70 
deg. C) for approx. 8 minutes. 



3. Tighten union nut to a torque of 35 ± 5 Nm 
(26 ± 4 ftlb) using Special Tool 9190. 



4. When fitting the fuel return hose, make sure 
the screw of the hose clamp does not con- 
tact the union nut or the fuel tank gauge unit. 
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Removing and installing the fuel tank gauge unit 
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ACTIVATED CHARCOAL CANNISTER FOR REMOVAL OF TOXIC SUBSTANCES 
FROM FUEL TANK BREATHER (DIAGRAM) 

87 MODELS ONWARD 

ENGINE TYPE M28. 41/42 



1 - Fuel tank 6 - Breather line 

2 - Expansion tank 7 - Diaphragm valve 

3 - Hose 8 - Solenoid valve 

4 - Rollover valve 9 - LH Jetronic control unit 

5 - Activated charcoal 10 - Throttle housing 

cannister 


Printed in Germany - Activated Charcoal Cannister for Removal 20 - 17 
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Calibrating the tank sensor system 
for Model 89 onwards 


Note 

The system must be calibrated if the fuel 
tanks, tank sensor or backlit instrument 
cluster have been replaced. 

1 . Empty the fuel tank. 

2. Fill with exactly 15 I (3.96 gallons) fuel. 

3. Wait for at least 1 minute. Vehicle must 
remain stationary. 

4. Pull the operating lever for the backlit instru- 
ment cluster, turning the ignition on at the 
same time. The following response appears 
in the left and right display boxes* 


Note 

Terminate calibration mode by switching off 
the ignition or starting the engine. 


TANK EICHEN 


15 LITER 


5. Press the reset button in the center console 
until 15 appears in the center display box. 


TANK EICHEN 



15 






15 LITER 


The tank sensor system is now calibrated. 
TANK EICHEN =: CALIBRATE TANK 


Calibrating the tank sensor system for Model 89 onwards 

Printed in Germany - XXII, 19S9 
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TESTING AND ADJUSTING SPECIFICATIONS FOR AFC 
(1980/1981/1982/1983 Models) 


Test Point 

Specifications 

Remarks 

Electric fuel pump 
Delivery rate 

at least 1150 cc/30 sec. 


Fuel pressure 
(engine stopped) 

Fuel pump bridged 

Check value for idle 

2.5 + 0.2 bar 
approx. 2 bar 


Leak test 

Min. pressure after 
20 minutes 

1 bar 


Idle adjustments 
Idle speed 
CO level 

750 - 50 rpm from Mod. 83 

650 - 50 rpm 

0.4-0.8% 
(measured in front of 
catalytic converter 
with oxygen sensor plug 
disconnected) 
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ADJUSTING IDLE - USA AND JAPAN 
(from 19 80 Models with L-Jetronic) 


Electronic Fuel Injection 


24 


TOOLS 
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No. 

Description 

Special Tool 

Remarks 

1 

Ball screwdriver 

9187 


2 

Oil temperature tester 

9122 

or US 8025 

3 

CO test line 

US 8023 



24-4 Adjusting Idle - USA and Japan 


Printed in Germany 


928 


Electronic Fuel Injection 


24 


ADJUSTING IDLE - USA and Japan 
(from 19 80 Models with L-Jetronic) 


Remarks 
Requirements: 

Engine in perfect mechanical condition and 
ignition timing adjusted correctly. 


1. Fold up foot support in footwell of passenger 1 s 
side and disconnect oxygen sensor plug. 



2. Connect CO test line US 8023 or SUN 120-239 
on test connection of catalytic converter. 




3. Run engine to operating temperature (oil 
temperature approx. 80 C). Use special 
tool US 8025. 


4. Connect CO tester to supplier' s instructions. 


5. Turn control screw or bypass screw on throttle 
housing until specified speed is reached. 



Important 

Use separate tachometer of tester or similar. 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO values. 


Adjusting Idle - USA and Japan 


24-5 
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928 


6. Adjust fuel/air mixture. Guide special tool 
9187 into adjusting bore of air flow sensor 
and turn mixture control screw accordingly. 




7. Turning clockwise = richer mixture. 
Turning anticlockwise = leaner mixture, 


8. After finishing adjustment reconnect the 
gen sensor plug. 


9. Coat threads of plug for test connection on 

catalytic converter with Bosch Paste VS 140 16 Ft 
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Adjusting Idle - USA and Japan 
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ADJUSTING IDLE SPEED AND CO - USA AND JAPAN 

(Beginning with 1983 Models - L-Jetronic) 

TOOLS 
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Adjusting Idle Speed and CO - USA and Japan, 
1983 Models 
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No. 

Description 

Special Tool 

Remarks 

1 

CO adjusting tool 

9187 


2 

Oil temperature tester 

9122 

or US 8025 i 

3 

Adapter 

US 8040 


4 

Exhaust probe 

US 4492 j 
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ADJUSTING IDLE SPEED AND CO - USA AND JAPAN 
(Beginning with 1983 Models - L-Jetronic) 


Note: 
Requirements: 

Engine in perfect mechanical condition and ignition 
timing adjusted correctly. 


1 . Fold up foot support in footwell on passenger's 
side and disconnect oxygen sensor plug. 



2. Take off cover of exhaust source line in engine 
compartment. 



3. Connect exhaust probe US 4492 on exhaust 
source line. 



Note: 

If there is suspicion of erratic engine running or 
when troubleshooting, it is advantageous to use 
test connection on the catalytic converter; 
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4. Run engine to operating temperature (oil 
temperature approx. 80 °C). Use Special Tool 
US 8025. 


5. Connect CO tester to supplier's instructions. 


6. Turn control screw or bypass screw on throttle 
housing until specified speed is reached. 



Note: 

Use separate tachometer from tester or similar. 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO values. 


7. Check CO. If CO is not as specified, correct the 
air flow sensor adjustment. 


8, Reconnect oxygen sensor plug after finishing 
adjustments. 


9. Coat threads of plug for test connection on 

catalytic converter with Bosch Paste VS 140 16 Ft 
or Optimofy HT. 

Tightening torque = 15 Nm. 


24 * 6 d Adjusting Idle Speed and CO - USA and Japan, 

1983 Models 
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CHECKING FUEL PRESSURE - US A and Japan 
(from 19 8 0 Models with L-Jetronic) 


TOOLS 



mi 


No. 


Description 


Pressure gauge with hose from 
pressure tester 


Special Tool 


Remarks 


P 378 
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CHECKING FUEL PRESSURE - USA and Japan 
(from 1980 Models with L-Jetronic) 


1. Unscrew and remove cap nut from test connec 
tion on fuel distribution line. 


Note 


Watch sealing ball when removing cap nut. 



2. Connect pressure gauge with hose 
tester P 378 on the test connection 


pressure 



3. Fold up foot support in footwell of passenger' s 
side and pull fuel pump relay off of central 
electric board. 



4. Bridge terminals 30 and 87 with an extra wire. 
Fuel pump should now run. 




5. See page 24-1 for checking values. 


6. Torque for cap nut: 22 Nm (2. 2 kpm), 
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Checking Fuel Pressure - USA and Japan 
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REMOVING AND INSTALLING PRESSURE 
REGULATOR 


1. Disconnect ground wire at battery. 


2. Take off air cleaner assembly. 


3, Pull off vacuum hose and disconnect fuel lines, 
making sure to counterhold. 

Catch escaping fuel. 



REMOVING AND INSTALLING INTAKE 
AIR SENSOR 


Removing 


1. Remove air cleaner upper section and air filter 
cartridge. 

2. Disconnect carbon canister hose and unscrew 
captive bolts. Pull off multiple pin plug and 
remove lower section with intake air sensor. 



3. Unscrew bolts on intake funnel and take intake 
air sensor and gasket off of air cleaner lower 
section. 


Installing 

Check seal in air sensor housing and make sure of 
correct fit. 
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REMOVING AND INSTALLING COLD 
START VALVE 


REMOVING AND INSTALLING 
AUXILIARY AIR REGULATOR 


1. Disconnect ground wire at battery. 


1. Take off air cleaner assembly. 


2. Take off air cleaner assembly. 


2. Pull off (black) wire plug, loosen hose clamps, 
unscrew socket head bolts and remove auxiliary 
air regulator. 


3. Pull off (blue) wire plug, unscrew fuel line 
and mounting bolts. 
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Removing and Installing Cold Start Valve 
Removing and Installing Auxiliary Air Regulator 
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REMOVING AND INSTALLING 
TEMPERATURE SENSOR II 


Removing 

Pull off electric plug and unscrew temperature 
sensor. 



Installing 


Use a new seal. 


REMOVING AND INSTALLING 
PRESSURE DAMPER 


1. Disconnect ground wire at battery. 


2. Pull off vacuum hose and disconnect fuel lines, 
not forgetting to counterhold. Catch escaping 
fuel. 
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REMOVING AND INSTALLING FUEL INJECTORS 



2 1 




8 


No. 

Description 1 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Bolt 

8 



2 

Washer 

3 



3 

Injector bushing, inner 

8 

Always replace 


4 

Circlip 

8 

Position cor- 





rectly 


5 

Injector bushing, outer 

8 

Check, replace 





if necessary 


6 

Retaining plate 

8 

Position cor- 





rectly in cast 





boss of intake 





manifold 


7 

Fuel injector 

8 

Electric con- 

See page 24 - 13 




nection faces 





down 


8 

Hose sleeve 

8 

Cut open 


9 

Fuel distributor line 

2 
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DISASSEMBLING FUEL INJECTOR 


REMOVING AND INSTALLING FUEL 
INJECTORS 


1. Cut open hose sleeve with metal snips. 


Note 


2. Burn off hose with a soldering iron and pull off. 


Only four left or right fuel injectors can be 
removed together. 


ASSEMBLING FUEL INJECTOR 


Cut off wire straps. Pull off wire plugs and discon 
nect retaining plates of fuel injectors at intake 
manifolds. 


1. Clean outside of hose adapter on fuel 
distribution line. 


2. Coat inside of new fuel hose with fuel and push 
hose sleeve on hose adapter against stop by hand. 

Hose sleeve must be a tight fit. 


Unscrew fuel lines, remembering to counterhold. 
Catch escaping fuel. 
Remove fuel distribution line. 
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REMOVING AND INSTALLING THROTTLE HOUSING 


Removing 


Installing 


1. Take off air cleaner assembly. 


2. Disconnect brake booster hose on connecting 
adapter of intake distributor. 

a) Disconnect hose from A/C solenoid valve 
on intake distributor. 

b) Loosen hose clamps on intake pipes and push 
back rubber sleeves on intake pipes. 



3. Loosen upper hose clamps on connector between 
intake distributor and throttle housing. Remove 
intake distributor from above. 

4. Pull off hoses and disconnect throttle cable. 
Pull wires off of microswitches t unscrew 
mounting bolts and remove throttle housing. 



1. Connect wires on microswitches as follows: 

Term. 18 black and term. 2 black/white on 
microswitch A (idle contact). 

Term. 18 black and term. 3 w'lite on 
microswitch B (full throttle contact). 



2. Connect vacuum hoses as follows: 

1 To distributor (retard). 

2 To decel valve/pressure regulator/pressure 
damper, 

3 To distributor (advance)/vacuum check valve 
(charcoal filter). 



24 - 14 


Removing and Installing 
Throttle Housing 
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CHECKING AND ADJUSTING MICROSWITCHES ON THROTTLE 
HOUSING 


TOOLS 



No. 


Description 


Special Tool 


Remarks 


P 228 c 


Indicator 


Made locally 
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CHECKING AND ADJUSTING MICROS WITCHE S ON THROTTLE 
HOUSING 


1. Remove throttle housing. 


2. Check microswitch A (idle contact). 



Note 

The microswitch will already switch when play in 
accelerator linkage is eliminated by force on the 
pedal. The throttle valve should still be closed. 

Connect a standard buzzer or ohm meter on both 
contacts of microswitch. Power must be flowing 
through microswitch; adjust if necessary. 


3. Check microswitch B (full throttle contact). 



a) Place degree disc of special tool P 228 c on 
operating lever. 

b) Mount and align (locally made) indicator. 



c) Operate throttle 30° - 4°. Microswitch must 
close; adjust if necessary. 


24 - 16 Checking and Adjusting 

Microswitches on Throttle Housing 
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CHECKING TEMPERATURE SENSOR II CHECKING TEMPERATURE TIME SWITCH 

(gray plug) (F0R COLD START VALVE) 

(brown plug) 


Measure resistance direct off of temperature sensor. 



For - 10" C/14 u F 7 . . . 12 k-ohms 
+ 20°C/68°F 2... 3 k-ohms 
+ 80 C/176°F 250 ... 400 ohms 

Replace, if necessary. 



1. Pull off plug and measure resistance direct off of 
temperature time switch. 

Check by measuring resistance between 

terminal "G" and "ground" (housing): 
below + 30° C/86° F: 0 ohms 
above + 40° C/104 0 F: 100 - 160 ohms 


terminal "W" and "ground" (housing): 
below + 30° C/86° F: 0 ohms 
above + 40° C/104° F: 100 - 160 ohms 


terminal "G" and terminal "W": 
below + 30° C/86° F: 25 - 40 ohms 
above + 40° C/104 0 F: 50 - 80 ohms 


Note 

Temperatures above + 40° C/104° F and below 
+ 30° C/86° F can be produced with water of 
pertinent temperature. 
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CHECKING AUXILIARY AIR REGULATOR 


CHECKING COLD START VALVE 


1, Connect ohm meter to both connection of auxiliary 
air regulator and measure resistance. 

Specification: 40 to 7 5 ohms. 


2. Check power supply. 

Bridge fuel pump relay socket terminals 30 and 87. 
Disconnected plug should have battery voltage. 


1, Check power supply of cold start valve. Pull 
off plug for this purpose and connect a test 
lamp on both contacts of disconnected plug. 

Start engine. Test lamp should come on at 
coolant temperature below + 30° C/86° F 
and not come on above + 40° C/104° F. 


2. Check resistance of cold start valve. 
Resistance: approx, 4 ohms. 
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Checking Auxiliary Air Regulator 
Checking Cold Start Valve 
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CHECKING VACUUM CONTROL 


CHECKING PRESSURE REGULATOR 


Run engine at idle speed. 

Pull control hose for decel valve off of branch 
and connect hand vacuum pump US 8026. 
Decel valve will open and idle speed rise when 
vacuum is sufficient. 



1. Take off air cleaner assembly. 


2. Connect pressure gauge with hose from pressure 
tester P 378 on testing connection. 
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Checking Vacuum Control 
Checking Pressure Regulator 
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4. Bridge terminals 30 and 87 with an extra wire. CHECKING AIR FLOW SENSOR 

Fuel pump should now run. 



5. Shut off return line of one pressure regulator with 
a standard hose clamp. Fuel pressure should rise 
only slightly (approx. 0,05 bar). 
If pressure rises, return line of opposite pressure 
regulator is clogged or pressure regulator is 
defective. 

Check second pressure regulator in same manner. 


1. Pull off plugs on air flow sensor. 


2. Connect ohmmeter on connections 6 and 9. 
Specification: 200 - 400 ohms 

Connections 6 and 8 
Specification; 130 - 260 ohms 

Connections 8 and 9 
Specification; 70 - 140 ohms 

Connections 6 and 7 
Specification; 40 - 300 ohms 

Connections 7 and 8 
Specification: 100 - 500 ohms 

Connections 27 and 6 

Specification: 2-3 k-ohms at 20 °C/68 °F 



Note 

Beginning with manufacturing date 042 (stamped 
in housing of air flow sensor). 


1 . Pull off plugs on air flow sensor. 


2. Connect ohmmeter on connections 6 and 9. 
Specification; 400 - 800 ohms 

Connections 6 and 8 
Specification: 160 - 520 ohms 


Connections 8 and 9 
Specification: 140 - 280 ohms 

Connections 6 and 7 
Specification. 80 - 600 ohms 


Connections 7 and 8 
Specification: 200 - 1000 ohms 

Connections 27 and 6 

Specification: 4-6 k-ohms at 20 °C/68 °F 
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Checking Pressure Regulator 
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HOSE DIAGRAM FOR AFC 
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Hose Diagram for AFC 
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Electronic Fuel Injection 


CORRECTING CO LEVEL ON AIR FLOW SENSOR 


Note 

If CO level is not the specified value, remove plug 
from hole providing access to the mixture control 
screw. This requires removal of the air flow sensor. 


Removing 

1. Remove air flow sensor. 

2. Drill hole in plug with a 2 mm dia. drill bit (up to 
stop on steel insert). 

3. Pull out plug with a left- turning drill (no. 2). 



Installing 

1. Install air flow sensor. 

2. Adjust engine idle speed and CO level. Turn 
mixture control screw accordingly with a screw- 
driver. 

Turning clockwise = richer mixture 
Turning anticlockwise = leaner mixture 


24 - 24 Correcting CO Level on Air Flow Sensor 
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3. Close hole providing access to mixture control 
screw with a new plug after finishing adjust- 
ments. Press in plug flush. 



Note 

Never reuse a drilled plug I 
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LH-Jetronic 


LH-JETRONIC EQUIPMENT TABLE - 928 S / from 1984 Models 
Engine Type M 28-21/22 


Electric 
Fuel Pump 
EKP4 

928.608.104.01 

Bosch No. 
0580.464.017 


Fuel Filter 


928.110.253.00 

Purolator No. 
PFC-6 


Fuel Pressure 
Damper 


928.110.202.00 

Bosch No, 
0280.161.008 


Fuel Pressure 
Regulator 


928.110.198.01 

Bosch No. 
0280.160.215 


Heated Wire 
Air Flow 
Sensor 

928.606.141.00 

Bosch No. 
0280.214.001 


NTC Temperature 
Sensor 

(Double Func.} 

928.606.126.00 

Bosch No. 
0280.130.032 


Throttle Switch 


931.606.119.00 

Bosch No. 
0280.120.301 


Auxiliary Air 
Regulator 


928.606.102.00 

Bosch No. 
0280.140.228 


Vacuum Control Electric Air Electric Fuel LH-Jetronic 

Switzerland, Valve Injectors Control Unit 

Sweden, Australia 
(Manual Transm.) 


930.110.173.00 

Bosch No. 
0280.160.302 


944.606.215.00 

Bosch No. 
0280.141.012 


928.606.119.00 

Bosch No. 
0280.150.252 


928.618.123.00 

Bosch No. 
0280.002.501 
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LH-JETRONIC AIR FLOW LAYOUT -928 S - R. o. W. - 1984 Models 
Engine Type 28-21/22 



1 - Intake air distributor 8 

2 — Throttle housing 9 

3 - Heated wire air flow sensor 1 0 

4 — Air cleaner 11 

5 — Ejector 

6 — To brake booster a 

7 — Electronic ignition control unit P 


— Electric air valve (air conditioner) 

— Auxiliary air regulator 

— Blowoff switching valve 

— Check valve 

— Temperature sensor I (intake air) for ignition 

— Auxiliary air pump 


24- 102 LH-Jetronic Air Flow 
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LH-JETRONIC FUEL FLOW LAYOUT -928 S - R. o. W. - 1984 Models 
Engine Type 28-21/22 


— B 



1 

— Fuel pump 

6 

— Fuel injectors 

A - From fuel tank 

2 

— Fuel filter 

7 

~ Pressure regulator 

(feed) 

3 

— Pressure damper 

8 

- Fuel cooler 

B — To fuel tank (return) 

4 

— Fuel line 

9 

- LH air flow sensor 



Cyl. 5-8 

10 

— Throttle housing 


5 

— Fuel line 

11 

— Blowoff switching valve 



with test connection 

12 

— Temperature sensor II 
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No. 

Description 

Gty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Bolt 

3 



2 

Washer 

3 



3 

Multiple pin plug 
LH control unit 

1 

Make sure plug 
engages securely 


4 

LH control unit 

1 



5 

Control unit holder 

1 



6 

Plug connector 

8 



7 

Bolt 

8 



8 

Washer 

8 



9 

Distributing 

* j. * ±i 
injection tube 

2 



10 

1 1 _ _ _ _ i _ 
Hose sleeve 

8 



1 1 

Thrust plate 

8 



12 

Fuel injector 

8 



13 

Hose clamp 

4 



14 

Hose 

2 



15 

Elbow hose 

2 



16 

Pressure 
regulator 

2 



17 

Fuel line 




18 

Fuel line 




19 

Fuel line 




20 

Fuel line 




21 

Fuel line 
(feed) 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

22 

Nut 





23 

Washer 

1 




24 

Bolt 

1 




25 

Pipe clamp 

1 




26 

Holder 

1 




27 

Elbow hose 

1 




28 

Pressure damper 

1 




29 

Nut 

1 




30 

Washer 





31 

Nut 

2 




32 

\ hi l_ 

Washer 

2 




33 

Holder 

1 




34 

Fuel line 

1 




35 

Fuel line 

1 




36 

Fuel cooler 

1 



see page 
24 1 26 

37 

Hose clamp 

4 

J 




38 

Hose 

1 




39 

Hose 

1 




40 

Plug connector 

1 




41 

Auxiliary air 
regulator 

1 




42 

Plug connector 

1 




43 

Throttle switch 

1 




44 

Bolt 

4 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

45 

Washer 

4 



46 

Throttle housing 

1 



47 

O-ring 




48 

Hose clamp 

2 



49 

Connecting hose 

1 



50 

Plug connector 

1 



51 

Air flow sensor 

1 



52 

O-ring 
(dust guard) 

1 



53 

O-ring 

1 



54 

Air guide housing 

1 



55 

Seal 

1 



56 

Temperature 
sensor I 

1 



57 

Plug connector 

1 



58 

Plug connector 

1 



59 

Temperature 
sensor 

1 



60 

Seal 

1 



61 

Y- adapter 

3 



62 

Plug connector 
for central electric 

1 
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TESTERS AND TOOLS 


Engine tester with oscilloscope, e. g. 
1010/1019, Bosch Mot 300/400 

Multiple tester (internal resistance at least 
20 Kohm/V) 


- Two adapters - test lines (made locally) 


Adapter line (Bosch "L-Jetronic" No. 
1684 463 093) 

Pressure gauge with hose from pressure 
tester P 378 

Two test lines (made locally) for measuring 
on multiple pin plugs of control units and 
plug connectors with same type of contact 
(flat contacts) 




1 - Highly flexible line, approx, 10 cm 

long 

2 — Insulating hose 

3- Flat contact N 17.182.2 


1 - Highly flexible line 

2 - Alligator clips (standard) 

3 - Flat male plug 2.8 (N 17.457.2) 
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24 


LOCATION OF COMPONENTS 



13 


1 - Pressure damper 

2 - Pressure regulator (two) 

3 — Fuel injectors, left 

4 — LH air flow sensor 

5 - Throttle switch 

6 — Auxiliary air regulator 

7 — Control units (ignition/LH) 

8 — Temperature sensor II 

9 — Temperature sensor I 
10 - Fuel line 


1 1 — Fuel injectors, right 

12 — Blowoff switching valve 

13 — Ignition control unit 

14 — Ignition coils 

15 — Speed/reference mark sensors 

16 - TDC sensor 

1 7 — TDC sensor test connection 

18 — Fuel pressure test connection 

19 - Distributor 
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CENTRAL ELECTRIC POWER SUPPLY FOR LH / ELECTRONIC IGNITION 



1 - Electronic ignition relay VIII (power supply for electronic ignition and LH control 

units) 

2 - LH-Jetronic relay XVI (power supply for LH control unit and air flow sensor) 

3 - Fuel pump relay XVII (power supply for fuel pump, auxiliary air regulator and fuel 

injectors) 

4 — Fuse no. 13 = fuel pump, auxiliary air regulator 

5 - Plug X, red (power supply for electronic ignition/LH) 
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Testing 
Conditions 


LH-Jetronic 

Possible Causes of Defects 


Engine in good 
operating condition 

Battery charged 

Starter turning 


E 

Q. 
"03 


C 

CO 


C 

o 

CJ 
OJ 


o 
o 

CD 
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CO 
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to 
tn 
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o 

CO 


CD 


to 
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See Test Point 


1 


8 


10 11 


Engine does not start 
Engine hard to start 
Erratic idling 
Poor pickup 
Misfiring 

High fuel consumption 
Poor power output 
Engine hesitation 


X 
X 


X 


X 
X 


X 


X 
X 
X 


X 


X 


X 


X X X X 


X 
X 


X 

X X 
X X 
X X 


X X 


X 
X 
X 
X 


X 
X 


X 
X 
X 


X 
X 
X 
X 


X 


X X 

X X 

X X 

X X X X X 


X = Check with suitable tester 
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TEST POINT 1 


Checking Ground and Plug 
Connections 

See page 28 - 53. 


1 .2 If battery voltage is not displayed, pull 
off relay XVI and bridge terminals 30 
and 78. 

Recheck voltage on LH multiple pin 
plug between terminals 9 and 5. 


TEST POINT 2 


2. Fuel Pump 


Power Supply for LH Contro 
Unit and Fuel Pump 


The fuel pump relay is activated 
negatively by the LH control unit. 


1. LH Control Unit 

Switch off ignition and pull off multiple 
pin plug on LH control unit. 


1.1 Switch on ignition. 

Measure voltage on multiple pin plug 
between terminals 9 and 5. 
Specification: battery voltage. 
If value deviates from specification, 
measure voltage on plug X connected 
on central electric board between 
terminal 8 and ground. 


2.1 Connect terminal 17 on disconnected 
LH control unit plug on ground with a 
piece of wire. 

Fuel pump relay should be activated and 
fuel pump must run. 

If pump does not run, check fuse no. 1 3 
and relay XVII activation as well as fuel 
pump relay. 


3. Checking Control Signal 
for Electronic Ignition 
to LH Control Unit 


4 


3 
2 
1 



8 


7 
6 
5 


Pull off multiple pin plug on LH control 
unit; leave plug on electronic ignition 
control unit. 


3.1 Connect positive test lead of oscilloscope 
on terminal 1 and negative test lead on 
ground. 


Specification: battery voltage 
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Oscilloscope should display following contro 
signal. 


j — L 


J L 


X 



1 2 3 4 5 6 


if no signal is displayed, check power flow 
from terminal 16 of electronic ignition 
control unit plug to terminal 1 of LH control 
unit plug. 

If power flow is okay, replace electronic 
ignition control unit. 


TEST POINT 3 


LH Air Flow Sensor 


1 . Take off upper air cleaner housing and 
filter element. 


2. Pull lower air cleaner housing and air 
flow sensor out of air guide housing. 


Pull off relay XVI for this purpose and 
bridge terminals 30 and 87. 

Specification: battery voltage. 

4. Measure resistance for idle mixture 
position. 

Connect ohmmeter on terminals 6 and 3 
of air flow sensor. 

Specification: 0 . . . 1000 ohms. 

5. Connect ohmmeter on terminals 5 and 3 
of air flow sensor. 

Specification: 3.6 ... 4.1 ohms. 


3. Pull off multiple pin plug on air flow 
sensor. 

Measure voltage between terminals 4 and 2 
(positive) on disconnected plug. 
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6. Checking "Free Burning 
of Heated Wire 


it 


6.1 Visually inspect 

— plug connection and contacts, 
-wire grid for damage and 

- heated wire for breaks. 


Heated wire must glow about 1 second 
after waiting approx. 4 seconds. 

Check activation and wires in case of 
malfunction, 

(LH plug terminal 8 to air flow sensor 
terminal 1 ), 


6.2 Install air flow sensor with lower air 
cleaner housing. 

Coat O-ring in air guide housing with 

silicone for this purpose. 

Connect plugs on air flow sensor and 

temperature sensor. 

Push in air flow sensor carefully. 


TEST POINT 4 


6.3 Do not install filter element and upper 
air cleaner housing, 

Run engine having operating temperature 
at approx. 2,000 rpm and then switch 
off ignition. 

Observe heated wire with help of a 
mirror. 



Temperature Sensor II 
(Engine Temperature) 


1 . Check plug connection on temperature 
sensor II for tight fit and clean contacts. 



2. Connect ohmmeter on terminals 2 and 5 
of disconnected LH multiple pin plug. 


4.4-6.8 kfi 
1.4 -3.6 kfi 
0.9 - 1.3 k£l 


Specifications: 

0 °C/ 32 °F : 
15 to 30 °C/59 to86°F' 

40 °C/ 104 °F ■ 

60 °C/ 140 °F; 

80 °C/ 176 °F = 250 - 390 SI 

If specified values are not reached, repeat 
same tests on the temperature sensor 
direct. 
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Note: 

Two independent temperature sensors are 
installed in the temperature sensor housing. 

Connect tester on only one contact of the 
sensor and a second test lead on ground. 



1 - Electronic ignition 

2 - LH-Jetronic 


Temperature sensor I I provides the LH 
control unit with information on the 
instantaneous engine temperature. 
It enriches the fuel/air mixture for cold 
starting and engine warm-up. 

In case of interruption (inf. ohms): 
excessively rich mixture, engine will not run 
in warm state and cannot be started. 

In case of short circuit (0 ohm): 
mixture too lean, no pickup in cold state. 

In case of interruption, wires could be 
bridged for emergency operation of the car. 


TEST POINT 5 


Throttle Switch. 


1. Idle Speed Contact 

Pull off multiple pin plugs on LH and 
electronic ignition control units. 


1.1 Connect ohmmeter between terminals 
3 and 5 on LH plug. 

Specifications: 

throttle closed = 0 ohm 
throttle opened = inf. ohms 

Switching over must take place already 
with a throttle gap of approx. 1 °. 


2. Full Load Contact 

2.1 Connect ohmmeter between terminals 
12 and 5 on LH plug. 

Specifications: 

throttle closed = inf. ohms 

throttle in full load pos. - G ohm 

Switching point is after approx. 3/4 
throttle travel. 


Make tests direct on throttle switch, if 
switching points are not reached. 


■ 
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3 18 2 


2 = Idle speed contact 
18 = Ground 

3 = Full load contact 


Note: 

If idle speed switch has a break, there will be 
no coasting shutoff. 

If idle speed switch has a short circuit, there 
will be a single cutout at high idle speed. 

If full load switch has a break, there will be 
no full load enrichment. 

If full load switch has a short circuit, enrich- 
ment will be too early and consequently fuel 
consumption too high. 


TEST POINT 6 


1. Checking Fuel Injectors 

If engine can be operated, pull off plugs 
on injectors separately. 
If fuel injectors are okay, engine speed 
should drop each time. 

If engine cannot be operated, measure 
voltage on one plug of injectors against 
ground. 

One of both terminals should have 
battery voltage. 

Measure coil resistance of fuel injectors. 

Specification: 15 - 17.5 ohms 
(+15...30°C/+ 59...86 °F). 


2. Checking Injection 
Timing 

Adjust oscilloscope according to 
instructions supplied with tester. 
Connect adapter line (Bosch "L-Jetronic' 
No. 1 684 463 093) between one fuel 
injector and corresponding plug. 

Caution! 

Tester leads must not have contact with 
ground. 
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Start engine. If injection timing is working correctly, the oscilloscope will display the 
following oscillographs. 


STARTER SPEED 


IDLE SPEED 


ACCELERATION 


DECELERATION 



Note; 

If engine does not start or the idle speed drops, exchange test connections on adapter 
line and check tester adjustment. 
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TEST POINT 7 


TEST POINT 9 


Auxiliary Air Regulator 


Leaks in Intake System 


1 . The auxiliary air regulator will be closed in 
heated state. 

Squeeze air hose tight — engine speed may 
only drop slightly. 


1. Remove air intake hoses. 


2. Pull off plug on auxiliary air regulator and 
measure voltage between both terminals. 

Specification: battery voltage. 


3. Measure resistance on auxiliary air 
regulator. 

Specification: 10 ... 45 ohms. 


TEST POINT 8 


CO and Idle Speed Adjust 
m e n t 

See page 24- 122. 


2. Take off upper air cleaner housing and 
remove hose on blow-off switching valve. 


3. Unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing and remove lower housing with 
heated wire air flow sensor. Pull off both 
multiple pin plugs, 



4. Unscrew heated wire air flow sensor on 
lower air cleaner housing and plug air inlet 
opening, e. g. with dust cap of original 
spare part package and heated wire air 
flow sensor. 
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5. Install lower air cleaner housing with air 
flow sensor. 


6. Build up approx. 0,5 bar pressure, 



7. Spray leak detecting spray on all 

connections. Bubbles will be produced at 
leaking points. 


TEST POINT 10 
Fuel Pressure 

1. Unscrew cap nut on injection line. 
Note: 

■A 

Be careful that sealing ball does not fall 
out when removing the cap nut. 
Catch escaping fuel. 

2. Connect pressure tester P 378. 



3. Start engine and measure fuel pressure at 
idle speed. 

Specification: approx. 2,0 bar. 

Pull off vacuum hose on left pressure 
regulator. 

Specification: 2.3 ... 2.7 bar. 
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4. If fuel pressure deviates from specified 
values, slowly squeeze return line with a 
clamp applied at rear next to the fuel level 
transmitter. 


Alternator/Regulator 


TEST POINT 11 



Peak voltage of the alternator could cause 
engine misfiring. 


2. Start engine. If misfiring is eliminated, 
check alternator and regulator. 


1. Remove drive belt and alternator. 


If pressure rises to less than 4 bar, check 
fuel filter or, if necessary, replace fuel 
pump. 

5. If engine cannot be operated, pull off 
relay XVII and bridge terminals 30 and 
87. 

Fuel pump must run. 
Specification: 2.3 . . . 71 bar. 
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TESTING OXYGEN SENSOR OPERATION, 
UP TO '86 MODELS 

Brief test 

Precondition: 

- Engine at operating temperature. 

- Ideal speed correctly 
adjusted. 

- Exhaust tester connected to 
extraction point in engine 
compartment. 

1. Disconnect oxygen sensor plug, 
wait until state of equilibrium 
is reached and note CO value. 



2. Disconnect vacuum line from fuel 
pressure regulator. 

The CO reading must show a 
considerable increase. 

3. Reconnect oxygen sensor plug. 
The CO value must return to the 
specified 0.6 + 0.2%. 


If CO value does not change, there 
is a fault in either the oxygen 
sensor or the LH control unit. 


Testing sensor voltage 


1. Precondition as for the "brief 
test 11 


2. Disconnect oxygen sensor plug. 


3. Connect voltmeter to sensor half 
of plug and earth 


4. The voltage must be in the 0,1 V 
- 1.0 V range (depending on level 
of oxygen in the exhaust). 


Voltage characteristic of oxygen 
sensor for working temperature of 
600°C. 



1,20 I 


Rich mixture Lean mixture 
(air deficiency) (excessive air) 
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Testing lambda control function 


l.Test precondition as for "brief 
test". 


2. Disconnect oxygen sensor plug. 


3. With a length of cable, briefly 
connect cable of control-unit side 
of plug to ground. 


The CO value must increase. 


If there is no change in the CO 
value check connection to LH control 
unit, if necessary replace control 
unit. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR LH-JETRONIC - 
TYPE 928 S Rest of World 

Beginning with 1984 Models 
Engine Type M 28.21/22 


Test Point 

Specifications 

Remarks 

Electric fuel pump 
Delivery rate 

at least 1350 cc/30 sec. 


Fuel pressure 
(engine stopped) 
Fuel pump bridged 

Check value for idle 

2.5 ± 0.2 bar 
approx. 2 bar 


Leak test 

Min. pressure after 
20 minutes 

1 bar 


Idle adjustments 
Idle speed (rpm) 

CO (%) 

700 + 500 

0.5 - 1.5 R. o. W. 

0.5 - 1 .0 Australia, 

Switzerland, 
Sweden 
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ADJUSTING IDLE SPEED AND CO - beginning with 1984 models 
Engine Type M 28.21/22 

TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

CO adjusting tool 

9187 


2 

Oil temperature tester 

9122 
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ADJUSTING IDLE SPEED AND CO 


Note: 
Requirement: 

Engine in perfect mechanical condition. 

Make adjustments as quickly as possible to 
avoid excessive heat in intake ports and 
consequently wrong CO values. 

1 . Take off right air intake hose. 

2. Disconnect auxiliary air pump hose on air 
pipe and insert a suitable plug in open 

air pipe (e. g. rubber grommet for doors, 
Part No, 999,703.163,40). 



3. Install air intake hose. 



5. Connect CO tester and separate tacho- 
meter to supplier's instructions. 

6. Turn control screw or bypass screw on 
throttle housing, until speed of 

700 + 50 rpm is reached. 



4. Run engine to operating temperature (oil 
temperature approx. 80 to 90 °C/ 
176 to 194 °F). 

Use Special Tool 91 22 to measure oil 
temperature. 

Intake air temperature: 
15to35°C/59 to 95 °F. 


Note: 

Use separate tachometer from tester or 
similar. 


Printed in Germany - VIII, 1984 


Adjusting Idle and CO, 1984 Models 24 - 123 


LH-Jetronic 


7. Adjust fuel/air mixture. Guide Special 
Tool 9187 into adjusting bore of heated 
wire air flow sensor and turn idle speed 
potentiometer accordingly. 



Turning clockwise = richer mixture. 
Turning counterclockwise = leaner mixture, 

CO specifications: 
0.5-1.5% R.o.W. 
0.5 - 1.0% Australia, 

Switzerland, 

Sweden 


8. Remove plug in air pipe and reconnect 
hose. 
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REMOVING AND INSTALLING HEATED Wl RE Al R FLOW SENSOR 


Removing 

1. Remove air intake hoses. 


2. Take off upper air cleaner housing and 
remove hose on blowoff switching valve. 

3, Unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing and remove lower housing with 
heated wire air flow sensor. 


4. Pull off both multiple pin plugs. 



5. Loosen bottom hose clamp and take heated 
wire air flow sensor off of lower air cleaner 
housing. 

Installing 

1. Check O-ring in air guide housing for damage 
and correct fit. Lubricate O-ring with silicone 
grease, e. g. Bosch Ft 2v2. 


2. Insert heated wire air flow sensor that 
access to adjusting bore for idle speed 
potentiometer with Special Tool 9187 is 
guaranteed. 

Align air flow sensor if necessary. 



3. Install and mount lower air cleaner 
housing and then tighten bottom hose 
clamp, 


Printed in Germany - VIM, 1984 Removing and Installing 24 -125 

Heated Wire Air Flow Sensor 


LH-Jetronic 


928 


REMOVING AND INSTALLING FUEL COOLER 


Removing 


1 . Discharge air conditioner as described in 
Group 87 of Repair Manual 928. 


Note: 

Conform with safety precautions for 
handling refrigerants. 


2. Disconnect battery. 


3. Take off upper air cleaner housing and 
fitter element. 

Pull off hose on blowoff switching valve 
and unscrew unlosable hexagon head screws 
(13 mm wrench size) in lower air cleaner 
housing. 

4. Pull out lower air cleaner housing with air 
flow sensor and pull off plugs. 

Press bar in direction of arrow while pulling 
off plugs. 



5. Remove fuel cooler. 

a) First unscrew right refrigerant line 
coupling completely, while holding on 
hexagon of line. 

b) Unscrew both fuel line connections on 
fuel cooler, while holding on cooler 
each time. 

c) Unscrew bracket for fuel cooler. 

d) Unscrew left refrigerant line coupling, 
while holding on hexagon of line. 



Installing 

1 . Install fuel cooler. 

a) Check that seals on refrigerant line 
connections are not damaged, replacing 
if necessary. 

b) First connect left refrigerant line on 
fuel cooler. Do not tighten coupling 
fully at this point. 
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c) Connect and tighten both fuel lines on 
fuel cooler, while counterholding. 

d) Connect right refrigerant line. 

e) Tighten both refrigerant line couplings 
on fuel cooler, holding on hexagon each 
time and being careful that fuel cooler 
is not turned. 

f) Install and bolt bracket for fuel cooler. 


2. Mount air flow sensor together with lower 
air cleaner housing, connecting wires on 
air flow sensor and air cleaner. 

Tighten lower air cleaner housing mounting 
screws. 

Install filter element and upper air cleaner 
housing, connecting hose from blowoff 
switching valve on upper air cleaner housing. 


3. Connect battery. 


4. Start engine and run approx. 15 seconds 
while checking fuel line connections on fuel 
cooler for leaks. 

Tighten fuel line connections if necessary. 


5. Flush, discharge and charge air conditioner 
as described in Group 87 of Repair Manual 
928. 
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SPECIFICATIONS FOR TESTING AND ADJUSTING LH-JETRONIC TYPE 928 S 
85 MODEL ONWARD (32-VALVE ENGINES) 
ENGINE TYPE M28. 43/44/45/46 


Test 

Specification 

Remarks 

Electric fuel pump 

del i very 

rate 

min. 1350 cm 3 / 30 s 


Fuel pressure 
(engine off) 
fuel pump 
bridged 

2.3 2.7 bar 


Overpressure at 

i Hi o C r> d d /H 

1 u I e b pecU 

approx. c Dar 


Leak test 
minimum pressure 
after 20 minutes 

1 bar 


Idle speed adjust- 
ment 

Idle speed in rpm 
1/min 

C0-content % 

680 + 20 

0.6 % + 0.2 % 
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EQUIPMENT CHART LH - JETRONIC - TYPE 928 S 
85 MODELS ONWARD (32-VALVE ENGINES) 
ENGINE TYPE M 28. 43/44/45/46 


Electric 
fuel pump 


928.608.104.01 
Bosch No. 
0580.464.017 


Fuel filter 


928.110.253.00 
Purolator No. 
506.883.901.5 


Fuel pres- 
sure damper 
( intake) 


928.110.202.00 
Bosch No. 
0280.161.008 


Fuel 

pressure 
regulator 


928.110.198.01 
Bosch No. 
0280.160.215 


Hot wire 
air volume 
meter 


NTC 

Temperature 
sensor II 
(dual function) 


Throttle 
switch 


Idle 

adjuster 


928.606.141.00 
Bosch No. 
0280.214.001 


928.606.126.00 
Bosch No. 
0280.130.032 


944.606.113.01 
Bosch No. 
0280.120.308 


928.606.161.00 
Bosch No, 
0280.140.509 


Electric 

injection 

valves 


LH-Jetronic 
control unit 
85 models 
M28, 43/44 


LH-Jetronic 
control unit 
86 models 
M28. 43/44/45/46 


928.606.120.00 
Bosch No. 
0280.150.706 


928.618.123.03 
Bosch No. 
0280.002.50 


928.618.123.04 
Bosch No. 
0280.002.503 
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ADJUSTING IDLE (32 VALVE ENGINE) 
Tools 



No. 

Description 

Special Tool 

Remarks 

1 

Oil temperature tester 

9122 + 9122/1 

or US 8025 


with test probe 



2 

Adapter 

US 8040 


3 

Exhaust probe 

US 4492 


4 

Screwdriver 

9230 


5 

7 mm hexagon key 


e.g. Hazet 428 - 7 

6 

Lead 


Made locally 
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ADJUSTING IDLE (32 VALVE ENGINE) 
Note 

Adjusting Requirements: 

Engine in perfect mechanical condition. 
Electric equipment switched off during 
adjustments. Adjustments made as quickly 
as possible to prevent heating up the intake 
ports and consequently causing wrong CO 
values. 

1. Run engine to operating temperature 
(oil temperature 80 to 90° C). Use 
Special Tools 9122 + 9122/1 to check 
oil temperature: 15 to 30° C. 



2. Disconnect oxygen sensor plug and 
connect CO tester according to 
supplier's instructions. 


3. Install Special Tool US 4492 on CO 
testing pipe. 



Note 

It is recommended to use the test 
connection in area of air cleaner housing, 
if there is suspicion of erratic engine 
running or when troubleshooting. 

CO testing pipe for cylinders 1 - 4 is on 
righthand side, or lefthand side for 
cylinders 5 - 8. 



4. Check CO. If CO level deviates from 
specified value, correct the adjustment on 
air volume sensor. Use Special Tool 9230. 
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CO adjusting value: 0.6 + 0.2 % 

Turned clockwise - richer mixture 

Turned anticlockwise - leaner mixture 

Note 

If the CO level has to be corrected on the 
air volume sensor, remove plug in bore 
affording access to the idle speed CO 
adjusting screw after removal of the air 
volume sensor. 

5. Connect oxygen sensor plug and insert 
plug in CO testing pipe after finishing 
adjustments. 

6. Connect separate tachometer to 
supplier's instructions. 

Idle speed adjusting value: 680 ± 20 rpm. 

7. Check and adjust idle speed. 

This requires stopping the idle speed 
charging control. 



a) Connect test jacks B and C with a piece 
of locally made wire. This stops idle 
speed charging control. 

b) Check and adjust speed with, for 
example, V AG Tester 1367. 

8. Turn control screw (bypass) on throttle 
housing with a standard screwdriver, e.g. 
Hazet 428 - 7, until the specified speed of 
680 + 20 rpm. 
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9. Restore idle speed charging control 
after finishing adjustments (remove 
locally made wire on test jacks). 

10. Recheck adjusted values. 
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CORRECTING CO ADJUSTMENT ON AIR 

Note 

If CO level deviates from the specified value, 
remove plug in bore affording access to the 
CO adjusting screw after removal of the air 
sensor. 

Removing 

1 . Remove air sensor. 

2. Drill hole in plug with a 2 mm dia. drill 
(up to stop on steel insert). 

3. Pull out plug with a lefthand spiral drill 
(size no. 2). 



Installing 

1 . Install air sensor. 

2. Adjust CO and engine idle speed. Turn 
CO adjusting screw accordingly with 
Special Tool 9230. 

Turned clockwise - richer mixture 
Turned anticlockwise - leaner mixture 


VOLUME SENSOR (32 VALVE ENGINE) 



3. Install a new plug in bore affording 
access to CO adjusting screw after 
finishing adjustments. Press in plug flush. 

Note 

Drilled plugs must never be reused. 
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FUEL PATH - LH-JETRONIC 928 S 85 MODELS ONWARD (32-VALVE ENGINES) 
ENGINE TYPE M28. 43/44/45/46 



a - 

connections USA 

1 - 

fuel pump 

9 

- fuel 

b - 

connection, Cal i form* a 

2 - 

fuel filter 


cooler 



3/3a - 

pressure damper 

10 

- underpressure 

A - 

from fuel tank 

4 - 

left-hand 


distributor 

B - 

to fuel tank 


injection line 

11 

- throttle valve 

C - 

vent to oil filter 

5 - 

righ-hand 


body 


neck 


injection line 

12 

- Blow-off valve 

D - 

from activated charcoal 
cannister 

6 - 

test point 

13 

- Thermo switch 

E - 

to automatic transmission 

7 - 

injectors 

14 

- air-bleed 

F - 

to ECU 

8 - 

pressure 
regulator 


valve 


15 - diaphragm valve 
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Removing and installing injection valves (32-valve engine) 

Removal 

1. Remove air intake hoses and air filter sys- 5. Disconnect electrical connections, remove 

tern as a unit. retainers and extract injection valves. 


2. Slacken holder of exhaust sampler and 
hose clamps on intake pipe and lift off in- 
take manifold. 

3. Remove both untion nuts from fuel-distribu- 
tion pipe, using a second open-end wrench 
to counter the nuts. Catch the fuel from the 
pipe in a suitable container. 

4. Remove ignition lead and cable clip from 
distribution pipe. Disconnect distribution 
pipe from intake pipes and lift off. 




Installation 

1 , Replace injection valve seals. Apply a thin 
coat of oil to the housing bore. 

2. Visual check to ensure system leak tight- 
ness. 


Removing and installing injection valves (32-valve engine) 
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Testing and adjustment values for Type 928 S 4 - 928 GT - 928 GTS (5,41) 


As from Model 87 

Engine type M 28. 41/42/47/49/50 


i esi siep 

i e si values 

opeciai noies 

Electric fuel pump 
Delivery quantity 

min. 1250 cm 3 /30 s 


Fuel pressure 
{Engine standstill) 
Fuel pump relay 
bypassed 

3.8 ± 0.2 bar 


Check value in 
idling condition 

approx. 3.3 bar 


Leak test 

Minimum pressure after 
20 min 

3.0 bar 


Idle setting 

without catalytic 
converter 

Catalytic 

converter 

vehicles 

* Idle and CO level 
adjustment is no 
longer possible on 
vehicles fitted with 
catalytic converter 

928 GT 

engine Type M25.47 

Idle speed, rpm 

775 ± 25 

775 ± 25 


Idling speed 
rpm 

675 ± 25 

675 ± 25 

rpm 775+ 25 

CO values % 

0.5 - 1.5** 

0.4-1.2* 

* Measured before 
catalytic converter 
and Lambda probe 
connector not 
disconnected 

HC values ppm 

< 300 

< 300* 



* Only CO adjustment is possible on vehicles ^jltiaul catalytic converter. 


Testing and adjustment values for Type 928 S 4 - 928 GT - 928 GTS (5,41) 
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EQUIPMENT CHART - LH - JETRONIC - TYPE 928 S - 


87 MODELS ONWARD 


ENGINE TYPE M28. 41/42 


El ectric 
fuel pump 


928.608.104,02 
Bosch no. 
0580.464.045 


Fuel filter 


928.110.253.00 
Purolator no. 
506.883.90U5 


Fuel-1 i ne-pressure 
damper (feed) 


928.110.202.01 
Bosch no. 
0280.161.034 


Fuel pressure 
regul ator 
( '87 models) 


928.110,198.02 
Bosch no. 
0280.160.262 


Hot-wi re 

a i rf 1 ow sensor 


928.606.141.00 
Bosch no. 
0280.214.001 


NTC 

Temperature 
sensor II 
(dual function) 


Throttl e-val ve 
swi tch 


928.606.126.00 
Bosch no. 
0280.130,032 


928.606.157.00 
Bosch no. 
0280.120,322 


Idle actuate^ 


928. 606.161. 01 
Bosch no. 
0280.140.515 


El ectric 
i njection 
val ve 


LH-Jetronic 
control unit 


Ignition control 
uni t 


Knock sensor 


928.606.119.02 
Bosch no. 
0280.150.730 


928.618.123.10 
Bosch no. 
0280.002,504 


928.618.124.11 
Bosch no. 
0227.400.035 


911.606.141.00 
Bosch no. 
0261.231.008 


Fuel pressure 
regulator 
( '88 models) 


LH-Jetronic 
control unit 
( '88 models) 


Ignition 
control unit 
( '88 models) 


928.110.198.03 
Bosch no. 
0280.160.297 


928.618.123.11 
Bosch no. 
0280.002.504 


928.618.124.12 
Bosch no. 
0227.400.035 
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CHECKING IDLE ~ USA - and e*rs w+tfr catalyse 
'87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 


Note: 

It is no longer necessary to adjust 
the idle speed and CO level of USA 
cars and cars with catalytic 
converters. Do not disconnect the 
oxygen sensor plug for the idle 
speed CO level check. 


Test requirement: 

Engine in perfect mechanical 
condition. Switch off all consumers 
during adjustment* Make adjustments 
as quickly as possible to avoid 
excessive heat at intake ports 
which would produce wrong CO 
values. Intake air temperature 15 - 
35°C/59 - 95°F. 


l.Push exhaust-gas extraction line 
over CO-connector of cylinders 
1-4 or cylinders 5-8 in engine 
compartment. 



2. Run engine to operating 
temperature (70 - 90°C oil 
temperature). Use oil -temperature 
tester, Special Tools 9122 + 
9122/2. 



3. Do not disconnect oxygen sensor 
plug. Connect CO meter and 
separate rev. counter in 
accordance with manufacturer's 
instructions. 


Specified CO-level 0.4 - 1.2% 

Idle speed 675 + 25 rpm 
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ADJUSTING IDLE WITHOUT CATALYTIC CONVERTER 


87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 
Note: 

No provision is made for adjusting 
the idle speed. The adjustment at 
the throttle nozzle is no longer 


2. Reconnect air intake hose 


Idle Speed C 0 - 
Level Adjustment 


Precondition for adjustment: 

Engine in perfect mechanical order. 
Switch off all consumers during 
adjustment. Make adjustments as 
quickly as possible to avoid 
excessive heat at intake ports 
which would result in incorrect CO 
readings. Intake air temperature 15 
- 35°C. 


1. Disconnect additional air pump 
hose at changeover valve and seal 
changeover valve with a suitable 
plug. 



3. Run engine to operating temper- 
ature (70-90°C oil temperature). 
Use oil temperature meter, 
special tool 9122 +9122/2. 



4. Check CO-level. If the CO-level 
is not within specified limits, 
correct setting of CO-poten- 
tiometer . Remove plug covering 
hole which provides access to 
CO-adjustment. 



Specified CG-value: 0.5 - 1.5% 
Turning clockwise = richer mixture 
Turning anticlockwise = leaner 
mixture 
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5, Insert plug (blue) spare part No. 
944 606 935 01 in CO-adjustment 
screw apperture. 


Recheck idle speed 


Connect separate rev. counter in 
accordance with manufacturers 
instructions 


Idle speed 675 + 25 rpm 
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FUEL PATH - LH-JETRONIC 928 S, 87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 
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FUEL PATH - LH-JETRONIC 928 S, 87 MODELS ONWARD 
ENGINE TYPE M28. 41/42 


1 - Fuel pump 

2 - Fuel filter 

3 - Fuel line 

4 - Distributor- type fuel -injection tubes 

5 - Injectors 


A - Throttle housing 
B - Idle speed actuator 
C - Intake jet pump 
D - Pressure damper 
E - Pressure regulator 
F - Vacuum valve 

G - Electric tank breather valve 

H - Oil filler neck 

I - Secondary-air valve 

K - Vacuum-operated switch valve (tune-intake flap) 
L - Vacuum unit (tune-intake flap) 


a - from fuel tank 
b - to fuel tank 

c - from activated charcoal cannister 
d - from vacuum reservoir 
e - to automatic transmission 
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Modified breather for crankcase and cylinder heads 


Engine Type M 28.49/50 




1337-24 


1 Oil filler neck: de-icer valve is deleted. 

2 Hose connection between oil filler neck and throttle body modified, throttle bore 
- 0 5 mm - for this breather hose is now located in the oil filler neck. 


3 Additional breather hose between right-hand and left-hand rocker cover, throttle bores in the 
rocker cover for cylinder nos. 1 to 4 are deleted. 


24-218 


Modified breather for crankcase and cylinder heads 
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TESTING OXYGEN SENSOR OPERATION, 
'87 MODELS ONWARD 


Testing sensor voltage 
Precondition: 

- Engine at operating temperature. 


1. Connect exhaust tester to an 
extraction point in engine 
compartment. 



2. Disconnect oxygen sensor plug. 



3 -Connect voltmeter to terminal 1 
(sensor half of plug) and ground. 


1 



3 2 


4. The voltage must be in 0.1 V to 
1.0 V range (depending on concen 
tration of oxygen in exhaust) 


Voltage characteristic of oxygen 
sensor for working temperature of 
600°C. 


mV 



0 80 0,90 1,00 1,10 1,20 X 


Rich mixture Lean mixture 
(air deficiency) (excessive air) 


5. Disconnect vacuum line from fuel 
pressure regulator. The voltage 
signal must increase. 
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Testing lambda control function. 

1. Precondition as for the "sensor 
voltage" test. 


2. Disconnect oxygen sensor plug. 
With length of cable, briefly 
connect terminal 1 of 
control-unit side of plug 
to ground. 


The CO reading must increase. 


Note: 

Do not conduct this test for any 
longer than required to detect a 
change in the CO reading of the 
exhaust tester. 


If there is no change in the CO 
reading, check connection to LH 
control unit and LH control unit 
coding (see page 24 - 221) » if 
necessary, replace control unit. 


1 



2 3 


24 - 220 Testing Oxygen Sensor Operation 
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LH 2.3 CONTROL UNIT CODING, 87 
MODELS ONWARD 

Only one controlled unit is used. 
The appropriate characteristic can 
be called up by means of the coding 
plug on the rear of the control-unit 
holder. 



Switching diagram 


r 


Q7 O 


R.o.W. without catalytic converter, 
manual transmission 


r 



Ot Os Q3 W 


R.o.W. without catalytic converter, 
automatic transmission 



R.o.W. with catalytic converter 
and USA, 

manual transmission 


O O J** #2 ^ 


R.o.W. with catalytic converter 
and USA, 

automatic transmission 


O& O 



Australia, manual transmission 



Australia, automatic transmission 
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Coding for LH control unit 

For Model 89 onwards 

The coding connector is fitted to the mounting 
plate for the LH and EZK control units. 


Wiring diagram 


Version 




Rest of world without catalytic converter, 
manual transmission 


Rest of world without catalytic converter, 
automatic transmission 



Rest of world, USA with catalytic converter, 
manual transmission 



Rest of world, USA with catalytic converter, 
automatic transmission 




Fuel grade 91 RON, with catalytic converter, 
manual transmission 


Fuel grade 91 RON, with catalytic converter, 
automatic transmission 


162-24 


1 - resistor 150 n 


24 - 222 


Coding for LH control unit 
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REMOVING AND INSTALLING ROTARY IDLE ACTUATOR 
'87 MODELS ONWARD 


ENGINE TYPE M28. 41/42 
Removing: 

1. Disconnect battery ground strap 
behind tool tray. 
Place fender and bumper guards 
in position. 


2. Unbolt and remove transverse 
strut. 


Note: 


Car must be standing on its wheels, 
transverse strut is under tension. 


3. Remove air intake hoses and air 
filter as a complete unit. 
Disconnect vacuum hose from brake 
booster and remove. 


7. Mark vacuum hoses and disconnect. 
Break electrical connection 
between thermostatic switch and 
intake pipe. 


8. Unbolt fuel -line-pressure damper 
and holder. Disengage throttle 
valve actuator cable and 
disconnect plug from throttle 
valve. 


9, Remove air-guide dome from 
throttle-valve housing. Use 
Special Tool 9266 to disconnect 
electrical plug from rotary idle 
actuator. 


4. Unbolt bracket for accelerator 
linkage and TDC sender from 
intake manifold. 


5. Unbolt holder for fuel line and 
crankcase breather. Remove 
air-flow sensor. 

6. Remove left-hand and right-hand 
injection-valve covers. Remove 
both union nuts from 
fuel-distribution line, 
counterholding with a second 
open-ended wrench. Catch any 
escaping fuel in a suitable 
container. Disconnect 
distribution line from intake 
pipes and lift out. 



Note: 


Take care to ensure that the plug 
gasket remains in the male half 
once the connection is broken and 
does not become detached. 
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10, Unbolt intake manifold from 
cylinder head and lift slightly. 
Disconnect all remaining vacuum 
and crankcase breather hoses and 
remove intake manifold. 


11. Unbolt throttle-valve housing 
from intake manifold and remove 
rotary idle actuator. 



Instal 1 ing 

1. Always renew gaskets for intake 
manifold. 

Take care to ensure that the 
vacuum hoses and breather hoses 
are correctly routed. 


2. Carry out visual inspection to 
check for leaks. 


3. Check that vacuum hoses and hose 
clamps are correctly seated. 

Throttle-valve housing to intake 
manifold attachment, tightening 
torque 20 Nm (14 ftlb). 

Intake manifold to cylinder head 
attachment, self-locking nuts, 
tightening torque 15 Nm (11 ftlb). 


Note: 

Special Tool 9266 can also be used 
to open other 2-pole connectors. 



24 - 224 Removing and Installing 

Rotary Idle Actuator 
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TIGHTENING TORQUE FOR FUEL SYSTEM 


Location 

Description 

Torque 
Nm (ftlb) 

Threads 

Insert for fuel injector 
in cylinder head 


15 (11) 

M 24 x 1.5 

injection line to fuel 
distributor 

Hollow bolt 

11 (8) 

M 10 x 1 

Injection line to fuel injector 

Coupling nut 

20 (14) 

M 12 x 1.5 

Feed line to fuel distributor 

Coupling nut 

30 (22) 

M 16 x 1.5 

Feed line to fuel damper 

Coupling nut 

15 (11| 

M 10 x 1 

Return line to control pressure 

h J 1 MM _S 

regulator 

to mixture control 

Hollow bolt 
Coupling nut 

11 (8| 
15 (11) 

M 8 x 1 
M 10 x 1 

Feed line to cold start valve 
to mixture control 

Hollow bolt 
coupling nut 

15 (11) 
15 (11) 

M 10 x 1.5 
M 10 x 1 

Return line to mixture control 

Hollow bolt 

15(11) 

M 8 x 1 

Feed line to fuel distributor 
to fuel damper 

Coupling nut 
Coupling nut 

20 (14) 
20 (14) 

M 12 x 1.5 
M 12 x 1.5 

Feed line to fuel damper 

Coupling nut 

20 (14) 

M 12 x 1.5 

Return line 

Hollow bolt 

32 (23) 

M 12 x 1.5 

Control pressure regulator 
adapter 


15 (11) 

M 10 x 1 

Distributor injection tube 
collar nut 

Collar nut 

22 (16) 

M 12 x 1.5 

Mixture control to rubber 
mount 

Hexagon nut 

6(4) 

M 6 
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REPLACING AIR C LEANER ELEMENT 


1. Detach air intake hoses form air cleaner housing, 
making sure that each hose is still connected to 
t he camshaft drive belt cover. 


2. Release rubber fasteners, take off air cleaner 
upper section and remove filter element. 


3. Make sure that filter element has correct posi- 
tion and fit. 
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ADJUSTING IDLE AND CO 


TOOLS 






No. 

Description 

Special Tool 

Remarks 

a 

Adjusting wrench 

9134 


2 

Oil temperature tester 

9122 

or US 8025 


25-2 Adjusting Idle and CO 


Printed in Germany 


ADJUSTING IDLE AND CO 


Note 

Requirements: 

Engine in perfect mechanical condition. 
Ignition timing set correctly. 

Adjustments must be made as quickly as possible, 
to prevent excessive heat in the intake ports. 


1. Detach right air intake hose. 


4. Install air cleaner upper section and air intake 
hose. 


2, Remove air cleaner upper section. 


3. Detach air hose at diverter valve and insert 
a suitable 




5. Run engine to operating temperature (80 to 90° C/ 
176 to 194° F oil temperature). 
Use Special Tool 9122 or US 8025. 



6. Connect CO level tester and separate tachometer 
according to instructions of manufacturer. 


Note 

Make adjustments as quickly as possible to avoid 
excessive heat in intake ports and consequently 
wrong CO /alues. 
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7. Adjust control screw on throttle housing until 
specified speed is reached. 



8. Adjust mixture. Insert Special Tool 9134 
through funnel-shaped opening into spring- 
loaded driver in mixture control unit. Press 
down special tool approx. 18 mm to engage 
spring-loaded drive in mixture control screw. 



Importa nt 

It is essential to conform with the following points. 

a) Always make CO level adjustments from lean 
to rich. Example: when mixture is too rich, 
first turn mixture control screw counterclock- 
wise further than necessary and then clockwise 
to adjust to specifications. 


b) Just turn control slightly, since the smallest 
adjustment will change CO level considerably 


9. Turn clockwise for richer 
or 

counterclockwise for leaner mixture. 


10. Remove special tool. 


11. Accelerate engine briefly. 


12. Wait until CO tester shows exhaust gas con- 
centration at idle speed. 
See page 25-6 for adjusting data. 
If necessary, repeat adjusting procedures. 


13. Recheck idle speed and correct, if necessary. 


14. Remove plug after completion of adjustments, 
Attach air hose to diverter valve. 


25-4 Adjusting Idle and CO 
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TESTING AND ADJUSTING SPECIFICATIONS FOR CIS 
( 197 8/1979 Models Automatics ) 


Test 


Electric fuel pump 
Delivery rate 
with 1 fuel pump 
with 2 fuel pumps 


Control pressure "cold" 
{= ambient temperature) 


Control pressure "warm" 

Test with pressure 
(without vacuum) 

Vacuum pump connected 

on intake 

connection of 

control pressure regulator. 

test pressure of 460 

- 600 mbar (350 - 450 

mmHg) 


Specification 


Remarks 


at least 1120 cc/30 sec. 
at least 1360 cc/30 sec. 


Diagram for control pressure regulator 
Part No. 928.606, 109, 02 
Bosch No. 0438. 140.053 
Test vacuum 4£0 - 600 mbar 
(350 - 450 mmHg) 


bar 


3,0 


2,5 


2,0 


1.5 


1,0 



2. 8 


3. 2 bar 


With 


3.4 


3,8 bar 
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1 ' C 1 

J. t,M 

Specification 

Remarks 

System pressure 
Testing value 
Adjusting val tit- 

i 
! 

r 

5,2,., 5, 8 bar 
5. 3 . . . 5. 5 bar 


Leak test 
(engine warm) 
Min. pressure after 

10 minutes 

20 minutes 

i 

30 minutes 

2, 0 bar 
1,7 bar 
1.6 bar 


Fuel injectors 
Opening pressure 

3. 0 . . . 4, 1 bar 



Pressures listed in Test Value Chart in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR AFC 
{ 197 9 Models - Manuals) 


Test 


Electric fuel pump 
Delivery rate with 2 
fuel pumps 


Control pressure "cold" 
(- ambiem temperature) 


Specification 


Remarks 


at least 1360 cc/ 
30 seconds 


Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump 
on intake pressure 
connection of control 
pressure regulator. Test 
pressure 450 - 550 mbar 
(340 - 420 mmHg) 


Diagram for control 
pressure regulator 
Part No, 928. 606. 109, 03 
Bosch No. 0438,140. 063 
Test vacuum 450 - 550 mbar 
{340 - 420 mmHg) 


bar 



2.8 i)( 3. 2 bar 


3, 4 , . . 3, 8 bar 
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Test 

Specification 

Remarks 

System pressure 
Testing value 
Adjusting value 

5. 2 . 5.8 bar 
5, 3 . . , 5, 5 bar 


Leak test 

(engine warm) 
Min, pressure after 
10 minutes 
20 minutes 
30 minutes 

2, 0 bar 
1.7 bar 
1. 6 bar 


Fuel injectors 
Opening pressure 

3,0 . 4. 1 bar 



Pressures listed in Test Value Chart in bar. 


25 - 6 b Testing and Adjusting 

Specifications 


Printed in Germany 


9 28 


Fuel Mixture 


25 


TESTING AND ADJUSTING SPECIFICATIONS FOR K-JETRONIC 
(1979 Models - Manuals - USA and Japan) 


Test Point 


Specification 


Remarks 


Electric fuel pump 

Delivery rate with 2 
fuel pumps 


at least 1360 cc/30 seconds 


Control pressure "cold" 
(= ambient temperature) 


Diagram for warm-up control 
Part No, 923.606. 109,03 
Bosch No. 0438. 140. 063 
Test vacuum 450 - 550 mbar 
(340 - 420 mmHg) 


bar 


3,0 


2,5 


2,0 


1,5 


1,0+ 
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Mf 


20° 


30° 


40° °C 


Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump for 
test on intake pressure 
connection of warm-up 
control. Test pressure 
450 - 550 mbar (340 - 
420 mmHg) 


2 t 8 (1 , 3, 2 bar 


3. 4 . . . 3. 8 bar 
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Test Point 

Specification 

Remarks 

System pressure 

Testing value 
Adjusting value 

5. 2 . . . 5. 8 bar 
5. 3 . , w 5. 5 bar 


Leak test 
(engine warm) 

Min. pressure after 

10 minutes 

20 minutes 

30 minutes 

2, 0 bar 
1. 7 bar 
1. 6 bar 


Fuel injectors 

Opening pressure 

3. 0 , . . 4. 1 bar 



Pressures listed in Test Value Chart in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR K— JETRONtC 
(1 98 1 /1 982 Models) 


Engine M 28.09 and M 28.10 
Test Point 


Electric fuel pump 

Delivery rate with 
1 fuel pump 


Control pressure "cold" 
(= ambient temp.) 


Specification 


Remarks 


at least 1 120 cc/30 sec. 


Control pressure "warm" 

Test with pressure 
(without vacuum) 

Connect vacuum pump 
for test on intake pressure 
connection of warm-up 
control. 

Test pressure 460 - 600 mbar 
(350 ■ 450 mmHg) 


Diagram for warm-up control 
Part No. 928.606.109.05 
Bosch No. 0438,140.087 
Test vacuum 450 - 550 mbar 
(340 - 420 mmHg) 


bar 

kpfcm 2 
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2,0 
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Test Point 

Specification 

Remarks 

System pressure 

Testing value 
Adjusting value 

5.2 . . . 5,8 bar 

5.3 .. . 5,5 bar 


Leak test 
(engine warm) 

Min. pressure after 

10 minutes 

20 minutes 

30 minutes 

2/7 bar 
2,6 bar 
2,5 bar 


Fuel injectors 

Opening pressure 

3,0 . . . 4,1 bar 



Pressures listed in Test Value Chart in bar. 
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TESTING AND ADJUSTING SPECIFICATIONS FOR K-JETRONIC 
(1 981/1982 /1983 Models} 928 S 

Engine M 28.11 and M 28.12 


Test Point 


Electric fuel pump 

Delivery rate with 
1 fuel pump 


Control pressure "cold" 
(equal to ambient temperature) 


Control pressure "warm" 


Specification 


Special 
Instructions 


at least 1 120 cc/30 sec. 


Test with atmospheric 
pressure (without vacuum) 

Connect vacuum pump to 
test on intake connection 
of warm-up regulator. 
With test pressure 460 - 
600 mbar (350 - 450 mmHg) 


Diagram for warm-up regulator 
Part No. 928.606.109.04 
Bosch No, 0438.140.086 
With test vacuum 450 - 550 mbar 
(340-420 mmHg) 


bar 



2,8 .. . 3,2 bar 


3,4 . . . 3,8 bar 
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Test Point 

Specification 

Special Instructions 

System pressure 

Testing value 
Adjusting value 

5.2 . . . 5,8 bar 

5.3 . . . 5,5 bar 


Leak test 
(engine warm) 

iviiir. yj\ TZvoKAi c a i lci 

10 minutes 
20 minutes 
30 minutes 

2,7 bar 
2,6 bar 
2,5 bar 


Fuel injectors 

Opening pressure 

3,0 . . .4,1 bar 



Pressures listed in Test Value Chart in bar. 
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Test Point 

Specification 

Special 
Instructions 

Irllp aHiiKtmpnt 

1 k> 1 CT uU J U3 LI 1 1 C 1 1 I 


Europe 

USA, Japan 
+■ Canada 

Australia 
+ Sweden 


Idle soeed from) 

78/79 models 

700 + 50 

800 - 50 

700 - 50 



80/81/82 mod. 

700 -50 

750 ±50 

700 ±50 



80/81 /8? mnri 
928 S 

/ \J\J i uu 


/uu — ou 


CO level {%) 

78/79 models 

2,0 to 

3,0 * 

2,0 to 
4,0 * 

2,0 to 
3,0 * 



80/81/82 mod. 

1,0 to 
2,0 * 

0,4 to 
0,8** 

1,0 to 

2,0 * 



80/81/82 mod. 
928 S 

1,5 to 

2,5 * 


1,0 to 
2,0 * 



Air pump disconnected. 

Measured in front of catalytic converter with oxygen sensor plug disconnected. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Pressure gauge 

P 378 

Used with P 378 a 

2 

Adapter 

9114/1 
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PRESSURE TESTS 


General 

For better understanding the connections and lever 
positions of the selector valve are numbered in the 
following descriptions . 


Connecting 

1. Unscrew control pressure line and standard 
adapter from control pressure regulator. 



2, Screw adapter (1) from Special Tool 9114/1 
with a seal in control pressure regulator and 
connect left hose from Special Tool P 378, 



3. Connect adapter (2) between detached control 
pressure line and right hose. 



Note 

Do not bend control pressure line when connecting. 


CONNECTING AND BLEEDING PRESSURE GAUGE 


25-8 Connecting and Bleeding Pressure Gauge 
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Bleeding 


1. Pull off electric plugs from control pressure 
regulator and auxiliary air regulator, so that 
parts will not run hot during the following tests. 


2. Bridge electric safety circuit. 

a) Remove cover in footwell on front passenger's 
side. 



b) Pull off fuel pump relay. 




3. Position selector lever at 2. Let pressure gauge 
hang down (stretched hose) . Move selector 
lever to position 3 about 5 times at intervals 
of 10 seconds. 
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CHECKING SYSTEM PRESSURE 


CHECKING CONTROL PRESSURE "WARM" 


1* Connect and bleed pressure gauge. 


Engine could be cold or warm for this test. 


2. Bridge terminals 30 and 87. 


3. Set selector valve at position 3 


1. Connect and bleed pressure gauge , 



4. System pressure should now agree with speci- 
fications. 


2. Electric plug remains connected on control 
pressure regulator. 


3. Bridge terminals 30 and 87. 


4. Set selector valve at position 2. Control pres- 
sure will now rise slowly and reach the speci- 
fied value when control pressure regulator has 
been operated. Operating time will vary de- 
pending on ambient temperature. 



25 - 10 Checking System Pressure 

Checking Control Pressure "Warm" 
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CHECKING ENTIRE FUEL SYSTEM FOR LEAKS 


Engine must be warm for this tesl . 


Possible Leaks in System Pressure 
Circuit: 


1. Connect and bleed pressure gauge. 


2. Bridge terminals 30 and 87. 


UEiISiil i k U I y ... .!.. ; > _ 




3. Move selector valve to position 2 and wait 
until "warm" control pressure is reached. 


4. Take off bridge at terminals 30 and 87. 


5 . Observe pressure drop on pressure gauge and 
compare it with Testing and Adjusting Data 
on page 25 - 6. 


1. Check valve in pressure neck of electric fuel 
pumpfs). 


2. Cold start valve. 


3. Oring in system pressure regulator. 


4. Fuel injector(s). 


Possible Leaks in Control Pressure 
Circuit: 


Pressure relief/residual pressure valve. 


6. If pressure drop is too fast, repeat test with con' 
trol pressure circuit broken by moving selector 
valve to position 3. If results are the same, 
leak is in system pressure circuit. 
If results of second test are good, leak is in 
control pressure circuit. 
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CHECKING CONTROL PRESSURE "COLD" 
(Vacuum Controlled Control Pressure Regulator) 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Hand vacuum pump 

9160 

or US 8026 


25 - 12 Checking Control Pressure "Cold" 
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CHECKING CONTROL PRESSURE "COLD 


Note 

Engine must be cold for this test, which is abso- 
lutely essential for cars experiencing starting 
and/or warming-up problems. Do not use car for 
several hours, at best overnight. 

If the control pressure regulator is vacuum controlled, 
the charts will only show values for the vacuum test 


1. Connect and bleed pressure tester P 378. Set 
switching valve at position 2. 



3, Pull wire plugs off of control pressure regulator 
to prevent overheating. 


4. Bridge fuel pump relay socket terminals 
30 and 87. 



5. Produce specified vacuum with the hand vacuum 
pump t or adjust (see Testing and Adjusting 
Specifications). 


6. Refer to diagram underneath Testing and Ad- 
2. Pull vacuum hose off of control pressure regu- justing Specifications for nominal pressure 

lator and connect extra hose and hand vacuum agreeing with actual ambient temperature, 

pump US 8026 to connection of control pressure 
regulator. 
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CHECKING FUNCTION OF HOT START VALVE (CIS) 

(to Reduce Control Pressure for Warm Start) 


Test Requirement: 

Engine warm, coolant temperature about + 60 °C/ 
140 °F or warmer. 


1. Connect pressure tester and switch to position 2. 

2. Operate starter. This opens the hot start valve and 
drops the control pressure. 

Specification: 0.5 - 0.8 bar (note brief delayed 
action time). 

3. If applicable, replace hot start valve or check 
temperature switch, i. e. temperature switch must 
have switched to through flow (ground). 



CHECKING HOT START VALVE FOR 
LEAKS (CIS) 


1. Detach and plug fuel return line. 2. Bridge fuel pump relay. 



j. fuel 
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Checking Hot Start Valve for Leaks (CIS) 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Pressure tester 

VW1318 


2 

Connectors 

P378c 


3 

Adapter 

9114/1 
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CONNECTING AND BLEEDING PRESSURE TESTER VW 1318 


Connecting 


Note: 


4, Connect adapter of 9114/1 (M 8 x 1 / 
M 10 x 1) between disconnected control 
pressure line and left test fine of P 378 c. 


Unscrew tank cap to let pressure escape from fuel 
tank prior to disconnecting fuel lines. 


5. Connect adapter (M 12 x 1.5) and test line on 
pressure tester. 



regulator and auxiliary air regulator to prevent 
heating of parts for the following tests. 

2. Remove original hose on pressure tester 
VW 1318 (it is not needed). 

2. Bridge electric safety circuit. 

a) Unscrew and fold up cover in footwell on 
passenger's side. 

c. 


3. Screw in adapter of 9114/1 (M 10 x 1 / 
M 12 x 1.5) with seal on control pressure 
regulator and connect right test line of P 378 


25 - 12 d Connecting and Bleeding Pressure Tester VW 1318 
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b) Pull off fuel pump relay. 



c) Bridge plug connections 30 and 87 with a piece 
of wire. Fuel pump or fuel pumps should now 
run. 



3. Bleed pressure tester. Let pressure gauge hang 
down. Move lever for switching-over valve 
between valve opened and valve closed positions 
in 10 second intervals. 
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CHECKING SYSTEM PRESSURE 


CHECKING CONTROL PRESSURE "WARM" 


1. Connect and bleed pressure tester VW 1318. 


Engine could be cold or warm for this test. 


2. Bridge safety circuit. 


1 . Connect and bleed pressure tester VW 1318. 


3. Set lever to closed valve position. 


2. Electric wire plug remains connected on control 
pressure regulator. 



4. System pressure should now agree with 
specifications. 


3. Bridge safety circuit. 


4. Set lever to opened valve position. Control 
pressure will now rise slowly and reach the 
specified value when control pressure regulator 
has been operated. Operating time will vary 
depending on ambient temperature. 



25 - 12 f Checking System Pressure 

Checking Control Pressure "Warm" 
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CHECKING AND ADJUSTING REST POSITION OF AIR FLOW SENSOR PLATE 


Checking 


1. Pull off high tension wiie 4 from distributor 
and operate starter approx. 10 seconds. 


2. Upper edge of air flow sensor plate must be 
flush with beginning of venturi cone or at most 
a max. of 0.5 mm higher (strive for lowest 
position) . 


3. Air flow sensor plate must be horizontal and 
centered in venturi. 



Adjusting 


An excessively high air flow sensor plate setting 
can be corrected by driving down the stop spring 
guide pin with a drift and light hammer. 


Note 

Adjust very carefully, so that guide pin is not 
driven in too deep. 

Avoid repeated adjustments in both directions, 
since this would loosen press fit of pin. 
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REPLACING PRESSURE RELIEF AND RESIDUAL PRESSURE VALVES 



2 3 4 5 1 


No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

1 

Adapter with residual 

1 


Torque 



pressure valve (assem- 



1.3 - 1.5 mkg 


2 

bled unit) 
Spring 

1 


(9.4 - 10.8 ft lb) 


3 

Shim 

3 


Install same as 

Check system 


(as req.; 0.1, 0 # 15, 



removed (always 3) 

pressure 


0.3, 0.4, 0.5 mm thic 

k) 




4 

Flat seal 

1 


Replace 


5 

O-ring 

1 


Replace 


6 j 

Pressure relief valve 

1 

Use tapered wooden 

Check, replace fuel 



piston 


peg, if necessary 

distributor if damaged 


7 

O-ring 

1 


Check, replace if 
necessary 


8 

Part set 

1 




9 

Fuel distributor 

1 



disassemble 


25 - 14 Replacing Pressure Relief and Residual Pressure Valves 
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REMOVING AND INSTALLING MIXTURE 


Removing 


1. Disconnect battery ground wire from spare wheel 
well. 


2. Remove air cleaner assembly. 


3. Remove vacuum hose between intake branch 
and brake booster. 


4. Detach and remove all fuel injection lines, 
counterholding on fuel injectors. 


5, Detach and remove hose between auxiliary air 
regulator and air distributor, fuel supply line 
on cold start valve and, on cars with an auto- 
matic transmission, vacuum line. 



6. Loosen upper hose clamp on connector between 
air distributor and throttle housing. 


Fuel System 



CONTROL UNIT 


7. Detach intake pipes at bottom and remove 
together with air distributor. 


8. Detach fuel lines: 

A - Control pressure line to control pressure 

regulator 
B - Fuel feed 
C - Fuel return 


D - Fuel feed/cold start valve 

E "Fuel return/ control pressure regulator 



9 . Unscrew hexagon head bolts and nuts between 
air flow sensor and air guide housing, and re- 
move mixture control unit from above. 
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Removing and Installing 
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Installing 


!. Always use new seals and gaskets. 


2. Tighten hex. head bolts on mixture control 
unit crosswise to 1, 0 mkg (7 ft lb). 


3. Tighten hex. head bolts with spring (in area 
of sensor plate lever bearings) to compressed 
length of spring and then loosen by one turn. 



4. Tighten fuel lines and intake pipes to speci- 
fied torque. 


25-16 Removing and Installing 
Mixture Control Unit 
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DISASSEMBLING AND ASSEMBLING MIXTURE CONTROL UNIT 
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No. 

Description 

Oty. 

Note When 
Removing 

Installing 

Snecial 
Instructions 

1 

Adapter with residual 
pressure valve (assem- 
bled unit) 

1 


X rirmi & 

1.3 - 1.5 mkg 

f9 .4 - 10.8 ft lb"> 


la 

O-ring 

1 


Replace 


lb 

Set of parts 

1 




2 

Spring 

1 




3 

Shim(s) as req. 

(0.1, 0.15, 0.3, 0.4, 

0.5 mm thick) 

3 


Install same shims 
as removed (always 3) 

Check system 
pressure 

4 

Flat seal 

1 


Replace 


5 

Pressure relief valve 
piston 

1 

Pull out with tapered 
wooden pee 

Check, replace fuel 

di^ttihutnr if dfimacrpfl 

(close tolerance part) 


6 

O-ring 

1 


Check, replace if 
necessary 


7 

Adapter 

1 




8 

Seal 

1 




9 

Fillister head cap- 
screw 

3 


Torque 

0.32 - 0.38 mke 
(2.3 - 2.7 ft lb) 


10 

Fuel distributor 

1 




11 

Control piston 

1 

T")n t\c& 1 pt" r^nnfrrkl 

piston fall out 



12 

Seal 

1 


Replace 


13 

Fillister head cap- 
screw 

2 




14 

Copper washers 
(standard part) 

2 




15 

Allen key for mixture 
adjustments 

1 


Curved side of flange 
faces fuel distributor 



25 - 18 
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25 


• i 


No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

16 

Gasket 

1 


Check, replace if 
necessary 


17 

Fillister bead capscrew 

2 




18 

Lockwasher 

2 




19 

Stop 

1 



o 

Shown with 90 
offset in fig* 

20 

Hex* head bolt 

1 


Torque 

0.50 - 0.55 mkg 
(3.4 " 4 ft lb) 


21 

Support disc 

1 




22 

Sensor plate 

1 


Check* replace if 
necessary Stamped 
edge of sensor plate 
or stamped code ( — ) 
faces up 


23 

Circlip 

1 

First take off this 
circlip 

Sharp edge side races 
out 


24 

End plate 

1 




25 

Seal 

1 




26 

Spring 

1 




27 

Ball 

1 


Lubricate with silicone 
grease 


28 

Circlip 

1 


Sharp edge side faces 
out 


29 

End plate 

1 




30 

Seal 

1 




31 

Ball 

1 


Lubricate wxtn suit-one 
grease 


32 

Fillister head 
capscrew 

2 


Torque 

0.47 - 0.53 mkg 
(3.4 - 3.8 ft lb) 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

33 

Cylindrical pin 

1 




34 

Adjusting lever 

1 


Check 


35 

Fork lever 

1 




36 

Spring 

1 




37 

Spacer 

2 




38 

Fillister head 
capscrew 

2 


Torque 

0.47 - 0.53 mkg 
(3,4 - 3.8 ft lb) 


39 

Counterweight 

1 


Position correctly 


40 

Fillister head 
capscrew 

1 




41 

Locknut 

1 




42 

Plug, safety switch 

1 


Turned toward air 
venturi by approx ♦ 
15° 

No electrical 
function 

43 

Stop leaf spring 

1 


Position correctly 


44 

Insulator 

1 




45 

Air flow sensor 
housing 

1 




Lubricate bearing 
bores with silicone 
grease 
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DISASSEMBLING AND ASSEMBLING MIXTURE CONTROL UNIT 


1. Pre-assemble adjusting lever, spring and fork 
lever prior to installation in air flow sensor 
housing. 


2. This requires a suitable cylindrical pin, e.g. 
pin from adjusting lever of 911 mixture con- 
trol unit or a standard 8 h 8 x 60 DIN 7 cylin- 
drical pin. 

Both ends must be chamfered. 



3. Make sure that springs fit properly. 



4. Guide preassembled parts into air flow sensor 
housing and carefully push out pin used for 
assembling with the original pin. 
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Mixture Control Unit 
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5. Center adjusting lever in air flow sensor hou 
sing and tighten mounting bolts. 


6. Center gap between sensor plate and venturi. 
The gap must be uniform, and can be checked 
with a 0,10 mm feeler gauge blade. This re- 
quires that the sensor plate be adjusted to cor- 
rect height (rest position). 




25 - 22 


Disassembling and Assembling 
Mixture Control Unit 
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REMOVING AND INSTALLING FUEL INJECTORS 


1. Unscrew coupling nut of fuel injection line, 
counterholding on fuel injector. 


2. Unscrew fuel injector with a deep socket 



Printed in Germany - I, 1978 


Removing and Installing 
Fuel Injectors 


25 


i , i , 1 1 1 , 1 1 . i 


,1,1,111 ii 


928 


Fuel System 


25 


REMOVING AND INSTALLING OXYGEN SENSOR 


Removing 


1. Remove lower section of foot support on 
passenger* s side. 


2. Disconnect oxygen sensor plug. 



3. Push wire grommet and plug down through the 
floor board. 



5. Pull off safety plug on oxygen sensor. 

6. Unscrew oxygen sensor. 



Installing 

1. Coat threads of oxygen sensor with Bosch Paste 
VS 140 16 Ft or Optimoly HT. 

Note 

Be careful to keep paste out of slots in sensor. 

2. Tighten sensor to specified torque. 
Reference value: 50 - 60 Nm (36 43 ft lb) 


4. Lift car. 
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RESETTING ELAPSED MILEAGE SWITCH 


REMOVING AND INSTALLING CON- 
TROL UNIT FOR AFC FUEL INJEC- 
TION AND OXYGEN SENSOR 


An elapsed mileage switch is mounted to the right 
of the passenger' s seat to monitor the time of 
operation. It will turn on an indicator lamp for the 
oxygen sensor after the car has been driven 30, 000 
miles. The elapsed mileage switch must be reset to 
zero each time the oxygen sensor is replaced. 


This control unit is mounted on right wheel 
housing in passenger' s footwell. 


Removing 


1. Loosen knurled head screw and remove cover for 
elapsed mileage switch. 

2. Push in reset button on elapsed mileage switch 
against slop with a suitable tool. The elapsed 
mileage switch will return to zero and the 
oxygen sensor indicator light will again operate 
normally. 


1. Push up plug clip to unlock the plug. 




2. Loosen three mounting screws and remove 
control unit. 


Installing 


Make sure plug fits properly and can be felt to 


25 - 26 


Resetting Elapsed Mileage Switch 

Removing and Installing 

Control Unit for AFC Fuel Injection 
and Oxveen Sensor 
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REPLACING FILTfcR ELEMENT OF A I H PUMP 


Note 

Filter housing is mounted on wheel housing in 
front righthand side of engine compartment. 

Loosen winged nut, remove filter cover and take 
out filter element. 



CHECKING TIGHTNESS OF EXHAUST FLANGES 


Ju Check 
and ca 


between exhaust manifold 
c converter. 


3. Check bolts at main muffler inlet. 




2. Check bolts at intermediate muffler outlet, 



Tightening torque for bolts and nuts: 

M 8 2, 0 + 0, 2 mkg (14 + 1,4 ft lb) 
M 10 4, 0 + 0,5 mkg (29 + 3,6 ft 
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REPLACING INTERMEDIATE AND/OR FINAL MUFFLERS 
Single Pipe System 


1 1 




26 - 6 


Replacing Intermediate and/or 
Final Mufflers - Single 
Pipe System 


Printed in Germany 


928 


Exhaust System 


26 


No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Intermediate muffler 

1 



2 

Sleeve 

1 



3 

Final muffler 

1 




PROCEDURES 


1. Unscrew bolts at flange of primary/intermediate 
mufflers and at rear. Remove exhaust assembly. 
Mark mating points and saw off exhaust pipe 
(see figure). 
Dimensions in mm. 



2. Install new parts on car, using old mounting 
parts when possible. 

3. Align exhaust assembly with the connecting sleeve 
to remove stress, whereby distance between bolt 
on rear axle beam and exhaust pipe must be about 
15 mm. Clamp sleeve at several points to keep in 
correct position. 




4. Remove assembly and weld sleeve all around, 
Inert gas welding should be preferred. 

5. Use new mounting nuts for final installation. 
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REPLACING CENTER AND / OR FINAL MUFFLERS 
Twin Pipe System - Type 928 S 



26-8 Replacing Center and/or Final Mufflers 

- Twin Pipe System 
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No. 


Description 


Qty. 


Removing 


When: 
Installing 



Spec is I 
Instructions 


Intermediate 
muffler 


Final muffler 


ROCEDURES 


eplacing Intermediate 


Replacing Final Muffler 


R 

Muffler and Final Muffler 
Together 

1. Remove final muffler with intermediate 
muffler, heating front connecting pipe 
with a welder if necessary. 

2. Mark off distance of about 10 mm on end 
of final muffler pipe to have minimum 
insertion depth of 10 mm. 

Install final and intermediate mufflers, 
and align to remove stress. Tack weld 
connecting pipe at several points to hold 
in installed position. 

3. Remove assembly and weld connecting 
pipe as well as intermediate muffler 
sleeve all around. Inert gas welding should 
be preferred. 



1 . Remove final muffler with intermediate 
muffler, heating front connecting pipe 
with a welder if necessary. 

2. Cut through center of welding seam 
between final muffler and intermediate 
muffler with a saw or similar tool. 



3. Remove remaining pieces of pipe from 
the intermediate muffler, grinding and/or 
filing off mating surfaces until pieces of 
pipe can be removed. Then remove rest 
of welding seam on inside. 


^^^^^^^^^^^^^^^^^^^^^^^ 
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6. Remove assembly and weld connecting 
pipe as well as intermediate muffler 
sleeve all around. Inert gas welding 
should be preferred. 


4. Remove protective paint on ends of pipes 
on new final muffler in area of welding. 


5. Mark off distance of about 10 mm on end 
of final muffler pipe to have minimum 
insertion depth of 10 mm. 


Install final and intermediate mufflers, 
and align to remove stress. Tack weld 
connecting pipe at several points to hold 
in installed position. 



- 10 


Replacing Intermediate and Final Mufflers 
Together - Replacing Final Muffler 
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CHECKING BATTERY 


1. Lift luggage compartment trim on left-hand 2. Disconnect battery ground wire at body, 

side, remove cover plate, take out spare Unscrew and remove battery cover, 

wheel and open battery box lid. 
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3. Measure specific gravity of each cell. 


Specific Gravity 

Battery Condition 

Remarks 

approx. 1.28 

Fully charged 


approx, 1,20 

Half charged 

Recharge, if 

1. car 1st not used for 
a long time, 

2* temperatures are be- 
low + 10° C/50° F or 

3, specific gravity will 
not rise in spite of dri- 
ving long distances 
(check alternator, 
regulator, belts). 

approx, 1,10 

Weak 

Recharge immediately 


4, Checking the specific gravity will not only 
supply information on charge condition of 
battery, but also any possible defects. 

a - Specific Gravity of one cell much lower 
than that of other cells: short circuit in 
weak cell, battery defective, 

b - Specific Gravity of two neighboring cells 
much lower than that of other cells: leak 
between both weak cells, battery defective, 

c - Specific Gravity correct in all cells, but 
battery voltage drops excessively under load: 
poor soldered connection between cells, 
battery defective. 


5. If necessary, add distilled water to correct 
level. 


27-2 Checking Battery 
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AUTOMATIC CRUISE CONTROL 
(TEMPOSTAT) 
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AUTOMATIC CRUISE CONTROL 
(TEMPOSTAT) 



27 - 4 Automatic Cruise Control 
(Tempostat) 
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No. 


Description 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


Nut 

Lock washer 

Washer 

Vacuum servo 

Shaped hose 

Pipe 

Hose 

Vacuum hose 
Plug 

Grommet 
Cable 

Lock washer 
Bolt 
Bolt 
Washer 

Tempostat control 
Plug 

Steering column switch 
Screw 

Clutch pedal switch 


Bolt 


Washer 


Vacuum reservoir 


Vacuum line 


Check valve 


Brake booster conn. 


Testing connection 


Q 


Removing 


Note When: 
Installing 


2 
2 
2 
2 


Special 
Instructions 


Printed in Germany • VI, 1982 


Automatic Cruise Control (Tempostat) 


27-5 


27 


Starter, Power Supply, Tempos tat 


928 


REMOVING AND INSTALLING TEMPOSTAT 
CONTROL 


REMOVING AND INSTALLING TEMPOSTAT 
SWITCH (STEERING COLUMN SWITCH) 


1. Remove tray underneath glove box. 


2« Unscrew side trim panels on center console. 


3. Unscrew control mounting bolts. Remove control 
on side of passenger's footwell and pull off 
multiple pin plug. 


Removal and installation are described on 
94 - 4 of this repair manual. 
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REMOVING AND INSTALLING CLUTCH PEDAL SWITCH 


Note 


Cars with an automatic transmission will have bridged 
wires instead of the switch. 


1. Unscrew mounting bolts. 


2. Pull off wire plugs. 



Note 

Two mounting planes are provided to adjust the 
switch. The switch must have switched completely 
(contacts made) when clutch pedal is in off 
position. 
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REMOVING AND INSTALLING VACUUM SERVO 


1 . Unscrew trim at rear in left front wheel house. 


2, Unscrew mounting nut underneath the vacuum 
servo holder. 



3, Pull vent tube underneath the vacuum servo out 
of the grommet. Turn vacuum servo so that 
connections face forward and pull off lines. 



4. Remove entire air cleaner. 


5. Unscrew cable on throttle. 



6. Compress catches on adjusting screw and push 
out of holder. 


27-8 


Removing and Installing Vacuum Servo 
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2. Unscrew cap. Compress clip, push in and 



3. Press clip out of cap and take cap off of cable. 



the cable be tight when the engine is stopped. 
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TROUBLESHOOTING AUTOMATIC CRUISE CONTROL 
(TEMPOSTAT) 


check the following points when the automatic 
control malfunctions. 


1. Check fuse no. TO (no. 7 beginning with 1981 
models). 

This fuse is also for the stop lights. 


2. Connect manual vacuum pump on vacuum system Hfcfc 
and check for leaks. 



3. Visually inspect vacuum hoses for bends or 
twisting. 



4. Check that electric connection on vacuum servo 
fits tight. 


5. Check function of microswitch on clutch pedaL 
Switch must have switched fully, i. e. contact 
made, when clutch pedal is in off position 
(switching heard when operating clutch). 


If no defect is found while checking all of these 
points, remove the control and continue trouble- 
shooting on the multiple pin plug. 
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CHECKING VACUUM SERVO 


1. Bridge term. 3 and term. 5 on multiple pin plug of 
removed control. 


2. Connect any push button switch on terminals 7 
and 12. 



T 

CM 

CD 
U 

i 


C3.2 



The length of the wires for the push button switch 
should be about 2 meters, in order to be able to 
watch the throttle while operating the switch. 


3. Turn on ignition and press push button switch with 
engine stopped. The vacuum servo should move the 
throttle uniformly to full load position. 
This requires vacuum. 


Note 


To avoid damaging the female plugs in the multiple pin 
plug, suitable plugs or the wires described below must 
be used. 


Remove insulation on wires with an insulating 
diameter of approx. 2 mm, bend back separate wires 
all around and wrap insulating tape around ends of 
wires. 
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CHECKING MULTIPLE PIN PLUG OF CONTROL WITH A VOLTMETER OR TEST LAMP 


1. Turn on ignition. 

Connect tester between terminals 5 and 12 
(ground). 


4. Connect tester between terminals 9 and 12. 


Display = 0 volt. 


Push lever on tempostat switch forward (set}. 
Display = battery voltage. 


,H 3 



^ 3 5 7 9 11 
4 6 8 10 12 


5. Connect tester between terminals 10 and 12. 


Display = 0 volt. 


Push down lever on tempostat switch (repeat) 


There should be battery voltage at terminal 5. 


2. Connect tester between terminals 6 and 12. 
There should be battery voltage when operating 
the brake. 


3. Connect tester between terminals 8 and 12. 


Display = battery voltage. 

Pull back lever on tempostat switch (cancel) 


Display = battery voltage. 


Display = 0 volt, 
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CHECKING MULTIPLE PIN PLUG OF CONTROL WITH AN OHMMETER AND 
IGNITION TURNED OFF 


1. Check ground on plug. 

Display between terminal 12 and car ground should 
be 0 ohm. 


2. Connect ohmmeter between terminals 3 and 7. 
Display - approx. 14 ohms (resistance value of 
vacuum servo). 

Display should move to infinite ohms 
(switch interrupted). 


3. Connect ohmmeter between terminals 11 and 12 
(speed sensor). 

Push car slowly or turn one rear wheel and hold 
the other rear wheel. Display of meter should 
alternate between 0 and infinite ohms. 


Replace the control, if no defects are found in the 
tests. 
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REMOVING AND INSTALLING STARTER 6. Remove mounting bolts. 

1. Disconnect battery. 

2. Disconnect all cables to starter. 

3. Detach stabilizer* 



4. Remove clip from clutch-hose 
bracket* 



5. Unbolt clutch actuating cylinder. 
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ELECTRICALLY CONTROLLED TEMPOSTAT, 
l 88 MODELS ONWARD 


As of model year '88, the 928 
models are fitted with an 
electrically controlled tempostat. 


REMOVING AND INSTALLING TEMPOSTAT 
CONTROL UNIT 


1. Detach right-hand side panel 
from center console. 


2. Remove mounting bolt 



3. Remove control unit. 

4. Disconnect plug. 
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REMOVING AND INSTALLING STEERING 
COLUMN SWITCH 

Removal and installation are 
described on page 94 - 4 of the 
Repair Manual . 


REMOVING AND INSTALLING ACTUATOR 

l*Remove front left-hand wheel-arch 
inner panel . 

2. Open multi-pin plug holder and 
disconnect plug. 



3. Disengage cable* 

4. Press retainers together and push 
Bowden cable up out of holder. 

5. Remove footrest in driver's side 
f ootwel 1 . 

6* Remove carpet and insulator from 
wheel -arch sidewall far enough to 
gain access to 3 mounting nuts. 
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7. Remove mounting nuts. 


8. Remove actuator complete with 
holder. 


REMOVING AND INSTALLING BOWDEN 
CABLE 


1. Remove front left- 
inner panel . 


hand wheel-arch 


9. Unscrew attachment bolts. 


2. Disengage cable. 




r 



3. Press retainers together and push 
Bowden cable up out of holder. 


4. Disengage Bowden cable from 
reversing lever. 
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5. Press retainers of setscrew 
together and push back out of 
holder. 


6, Push Bowden cable and rubber 
grommet through wheel -arch wall. 


Note: 

When installing the Bowden cable, 
check to ensure that it is routed 
free of kinks. 


Adjusting Bowden Cable 


l.Turn adjusting lever on actuator 
clockwise as far as it will go. 



2. Turn setscrew to adjust Bowden 
cable so that there is play of 
1 - 2 mm at reversing lever. 



REMOVING AND INSTALLING CLUTCH 
PEDAL SWITCH 


See page 27-7. 
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TROUBLESHOOTING, TEMPOSTAT 

If faults arise in the automatic 
speed control system, begin by 
checking the following points. 


1. Check cable for damage and 
maladjustment. 


2. Fuse no. 4 on the central 
electrics unit. 


3. Operation of stoplights. 


4. Operation of clutch pedal switch. 
In its normal position, the 
switch must be closed. A jumper 
must be installed in place of the 
clutch pedal switch in cars with 
automatic transmission. 


If these checks do not reveal any 
fault, continue by testing the 
multi-pin plug of the control unit. 


TEMPOSTAT CONTROL UNIT PIN 
ASSIGNMENT 

1 - Ter.X 

2 - Not occupied 

3 - Switch "off" 

4 - Switch "set/accelerate" 

5 - Clutch actuator 

6 - Switch "resume 11 

7 - Actuator, engine plus 

8 - Stoplight/clutch actuator 

9 - Clutch, potentiometer plus 

10 - Actuator, engine minus 

11 - Engine-speed signal 

12 - Ter.31/actuator potentiometer 

minus 

13 - Actuator potentiometer 

sliding contact 

14 - Clutch pedal switch, jumper to 

ter.31 if car has automatic 
transmission 
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TESTING MULTI-PIN PLUG OF TEMPOSTAT 
CONTROL UNIT 


Note: 

Use a voltmeter or ohmmeter to 
carry out tests on disconnected 
plug receptacle. 



l.Turn ignition key to position X. 


2. Connect voltmeter to ter.l (plus) 
and ter.12 (minus). 
Reading: battery voltage 


5. Connect voltmeter to ter.6 and 
ter.12 

Reading: 0 volts 
Press operating switch toward 


"resume" 


Reading: battery voltage 


6. Connect voltmeter to ter.8 and 
ter.12 

Reading: 0 volts 
Press brake pedal . 
Reading: battery voltage 


7 . Connect voltmeter to ter.l and 
ter.14 

Reading: battery voltage 
Press clutch. 
Reading: 0 volts 

8. Connect ohmmeter to ter.ll and 
ter.12 

Push car slowly. 
The reading on the gage must 
alternate between 0 ohm and 
<*> ohm. 


3. Connect voltmeter to ter.3 and 
ter.12 

Reading: battery voltage 
Push operating switch toward 
"off". 

Reading: 0 volts 


4. Connect voltmeter to ter.4 and 
ter.12 

Reading: 0 volts 

Press operating switch toward 

"set/accelerate". 

Reading: battery voltage 


9. Connect ohmmeter to ter.5 and 
ter.8 

Reading: approx. 30 - 40 ohm 


10. Connect ohmmeter to ter.7 and 
ter.10 

Reading: approx 2-6 ohm 


11. Connect ohmmeter to ter.9 and 
ter.12 

Reading: 2-4 kohm 


12, Connect ohmmeter to ter.12 and 
ter.13 

Reading: 2-4 kohm 


27 - 22 Testing Multi-Pin Plug of 
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Note: 

If the readings stated in steps 9 
through 12 are not reached, test 
the actuator half of the plug in 
the same way. 



13. Connect ohmmeter to ter.l and 
ter.7 

Reading: 2-6 ohm 


14. Connect ohmmeter to ter.5 and 
ter.6 

Reading: 30 - 40 ohm 


15. Connect ohmmeter to ter.2 and 
ter.4 

Reading: 2-4 kohm 


16, Connect ohmmeter to ter.2 and 
ter . 3 

Reading: 2-4 kohm 


If these tests do not reveal a 
fault, replace the control unit. 
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Alternator, removing and installing 
as from Model 85 

1. Disconnect the battery ground connection 
behind the tool panel. 

2. Lift the vehicle and remove the sump; guard. 

3. Pull off the ventilation hose for the alter- 
nator. 


Installing 

Check and adjust the poly-rib drive tension for 
the alternator, see Page 13 - 18 b. 
Tightening torque of the fastening screws 
M 10 = 45 Nm. 


4. Undo both nuts and the alternator adjust- 
ment screw, Loosen the bracket on the con- 
sole, swivel the alternator inwards and 
remove the poly-rib drive belt. 



11571 


5. Disconnect the electrical connectors from 
the oil pressure sensor. 

6. Undo the alternator's fastening screw and 
pull out forwards. Remove the alternator 
downwards. 

7. Remove the air box and detach electrical 
connections. 


Alternator, removing and installing 
Printed in Germany - XX, 1988 
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IGNITION COMPONENTS 


Ignition Coil 


Type/Model 

Version 

Remarks 

9 28 

928 602 503 00 

Bosch No* 

0 221 122 001 

With two ballast resis- 
tors (0,4 and 0.6 ohms) 

Distributor 

Type/Model 

Version 

Remarks 

928 

928 602 032 01 

Bosch No. 

0 237 401 006 

Centrifugal advance and 
vacuum retard control 
See note on next page ! 

Spark Plugs 

Type/Model 

Version 

Remarks 

928 

Bosch W 145 T 30 
Beru 145/14/3 A 

0. 7 + 0. 1 mm plug 
gap 

Control Unit 

Type/Model 

Version 

Remarks 

928 

928 602 702 02 

Bosch No. 

0 227 100 008 

Transistor ignition 
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Note 


The fuel pump relay is designed to turn off the 
fuel pumps when engine reaches a speed of ap- 
prox. 6300 rpm. This type of speed control is 
required, since ignition failure could destroy the 
catalytic converter required for emission control. 
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C A V T I O N S W 13 F, N REPAIRING FLEC IRONIC \ G NT 1 T ION SYS T fc' VI S 


The 9*28 is equipped witli an electronic ignition system. The ignition output of this transistorized 
ignition coil ignition system is so high, that with the engine running there could be dangerous 
current in the system. Consequently, any work on the ignition system requires that the ignition 
be turned off or battery ground cable disconnected. Such jobs would include the following, 

1. Connecting engine testing equipment (timing light, tachometer, ignition oscilloscope etc.). 

2 + Replacement of ignition system parts (spark plugs, ignition coil, distributor, ignition eabies etc.). 

It testing the ignition system or making engine adjustments requires turning on the ignition, dangerous 
voltage will be on the primary and secondary side of the entire system. Thus the danger is not only 
present at the individual parts of the ignition system (for example, distributor, ignition coil, ignition 
control unit, ignition cables etc), but even on the line leading from the ignition control unit to thf 
tachometer, the plug connections and any testing equipment connected. 


ie 


The dangerous points are marked with high tension arrows in the layout plan below. 
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1 - Battery 

2 - Ignition switch 

3 - Ignition control unit 

4 - Ballast resistor 

5 - Distributor 

6 - Ignition coil 

7 - To starter termi- 

nal 16 

8 - To tachometer 
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ADJUSTING IGNITION TIMING 


1, Run engine to operating temperature (oil 

temperature about 80 to 90° C/176 to 194° F). 


2 # Connect engine tester or timing light and 
tachometer. A positive terminal for connec- 
tion of testing equipment is located above 
ignition control unit in engine compartment. 



Timing light is connected to ignition cable 
of cylinder number 1. 



Unlike capacitor discharge ignition systems, 
testing equipment (e.g. tachometer) can be 
connected to ignition coil terminals 1 and 15 
of transistorized ignition coil systems. 


3. Detach both vacuum hoses at distributor. 


4. Adjust ignition timing to 31° before TDC at 
engine speed of 3000 rpm. Loosen and turn 
distributor to change ignition timing. 



5. Run engine at 5000 rpm, at which soeed 
ignition timing must not exceed 36 . 


28 - 4 Adjusting Ignition Timing 111. 1980 - Printed in Germany 


9 28 


Ignition System 


6. Attach vacuum hoses* Ignition timing must 
be 0-4° when engine runs at idle speed 
800 - 50 rpin). 


Remove distributor and check it in a distributor 
test bench, if specifications in points 5 and 6 
cannot be held. 


Note 


1. Ignition must be off when connecting tester to 
ignition coil. 

2. The dwell angle is not adjustable and does 
not need to be checked. 
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CENTRIFUGAL ADVANCE CURVE FOR DISTRIBUTOR 
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VACUUM RETARD CURVE FOR DISTRIBUTOR 


B'UX 


10° 


T 
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REMOVING AND INSTALLING DISTRIBUTOR 


1. Set cylinder 1 at TDC. 




2 # Remove distributor cap, rotor and dust cap. 
Detach vacuum hoses and wires. 


5, Adjust ignition timing, 


3. Unscrew mounting bolt and remove distributor. 


4 When installing the distributor rotor make sure 
that it faces the cylinder 1 mark on distributor 
housing. 


28-8 Removing and Installing Distributor 
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REPLACING SPARK PLUGS 


If Detach both air intake hoses. 4. Loosen and pull out air cleaner lower section 

clamping bolt in intake branch. Loosen air 
cleaner lower section bolts and remove air 
cleaner lower section to the right. 



1, Apply a light coat of Molykote HTP white 
paste to plug threads. 


2. Tightening torque: 25 to 30 Nm (18 to 22 ft lb) 
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REMOVING AND INSTALLING VACUUM UNIT ON DISTRIBUTOR 


1, Remove distributor cap, rotor and dust cover. 
Pull off hoses from vacuum unit. 


2. Unscrew screws. 



4. When installing, engage hole of pull rod in pin 
on stator of transmitter. 



This can be done more easily by turning stator 
against left stop and holding in this position. 


3. Press up and remove vacuum unit, 



Note 

The soft iron teeth of the transmitter must not be 
bent, regardless of circumstances. 
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TROUBLESHOOTING ELECTRONIC IGNITION SYSTEM (BOSCH TRANSISTORIZED 
IGNITION SYSTEM) 


Testing Prerequisites: 


Battery fully charged, fuel in tank, engine or 
ambient temperature between 0 and + 40 C/ 32 
and 104 F (temperature has considerable influ- 
ence on test values) . 


Note especially information concerning dangers 
of electronic ignition systems (see page 28 - 3). 


Starter turns, engine will not start or does not 
develop sufficient power. 


1. Connect spark gap tester to ignition coil ter- 
minal 4 and set length at 12 mm. Start engine, 

12 mm spark gap present? 


no 


go to point 7 


2. Check distributor cap, distributor rotor, igni- 
tion cables and spark plugs. 
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Resistance of ignition line including plug: 2.5 k Ohms, 



Resistance of distributor rotor: 5 k Ohms. 


Spark at spark plug? 


yes 


no 


repair secondary side 


3. Check ignition timing. 


Timing correct? 


yes 


no 


adjust timing 


4. Check fuel system. 


Engine receiving sufficient fuel? 


yes 


no 


repair fuel system 
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yes 

7 

5. Check resistors and ignition coil. 



0.4 ohm resistor: 0.35 ... 0.45 ohm 
0.6 ohm resistor: 0.55 ... 0.65 ohm 



Ignition coil primary (term. 1 and 15): 

0.33 ... 0.46 ohm 

Ignition coil secondary (term. 1 and 4): 

7 ... 12 k Ohms 

Resistances value correct? 

no 

I »- replace resistor or ignition coil 

yes 


T 
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yes 


6. Measure voltage of ignition coil terminal 15 
against ground. 

Turn on ignition. 




Voltage at term. 15: at least 3 V at battery 
voltage of at least 11 volts (measure at same 
time) . 

Voltage correct? 


yes 


go to point 11 


no 


Check voltage drop at wires and connections on 
ignition switch, resistors, ignition coil and con- 
trol unit, and eliminate voltage drop. 
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7. Check starting voltage. 


f 
/ 



Disconnect line leading to starter term. 15a at 
0.4 ohm resistor and connect voltmeter. Ope- 
rate starter. Measured voltage must be same as 
battery voltage (measured at same time) . 


Starting voltage good? 


yes 


no 


Eliminate break in supply line or contact 15a 
in starter relay * 


8. Measure sensor resistance including sensor line 
at disconnected ignition control unit plug bet- 
ween terminals 7 and 31 d. 
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Measured value between 485 and 700 ohms? 


yes 


no 


9 . Check sensor coil with sensor line for ground, 
between terminal 7 and ground; and terminal 
31 d and ground . 

Infinite resistance? 


Pull off sensor lines from distributor and repeat 
test on sensor system. 

Resistance between 485 and 700 ohms? 


yes 


Replace sensor line. 


no 


Replace distributor. 


no 


yes 


10. Check sensor system for mechanical damage, 
Visual inspection: gap between rotor and 
stator? 



Pull off sensor line from distributor and repeat 
test on sensor system. 

Infinite resistance? 


yes 


Replace sensor line. 


Replace distributor. 
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Sensor system good? 


yes 


no 


Replace distributor, 


go to point 5 # 


11. Check voltage at ignition control unit plug 
terminal 15 against ground. Voltage must be 
same as battery voltage. 



Voltage correct? 


yes 


no 


Check voltage drop in line from ignition switch 
to control unit, and eliminate voltage drop. 
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yes 


12. Check voltage at ignition coil terminal 1 
against ground. 

Voltage at term. 1: max. 2 V. 





1 


Voltage correct? 


yes 


no 


t 

13. Check dwell angle (short test on warm 


Replace control unit 


ft i^P j 




Dwell angle 25 ... 39° at 1500 - 50 rpm 
Dwell angle 33 ... 40° at 5000 - 50 rpm 


Dwell angle correct? 


no 
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no 


yes 


Perform test steps 8, 9 and 10. Replace controJ 
unit when sensor system is good. 


Engine must start and/ or engine power must be 
adequate. If not, there is a mechanical defect. 


14. Ignition failure: 

Disconnect tachometer (12 -pin plug on in- 
strument cluster, right, or plug C on central 
fuse/relay panel. 

Ignition failure eliminated? 

no 

\ ^ Replace control unit . 

yes 


Replace tachometer. 
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IGNITION COMPONENTS - 1980 Models 


Ignition Coil 


Type/Model 

Version 

Remarks 

928 

928 602 503 00 

With two ballast resistors 


Bosch No. 

0, 4 ohm and 0. 6 ohm 


0 221 122 001 



Distributor 


Type/Model 

Version 

Remarks 

928 

928 602 032 03 

Centrifugal and vacuum 


Bosch No. 

advance and retard control 


0 237 405 010 




Distributor rotor without 



rev. limiter. 
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Spark Plugs 


Type/ Model 

Version 

Remarks 

928 

Bosch WR 8 DS 
Beru RS 35 

0. 7 + 0, 1 mm 

(0. 028 + 0. 004 in.) 

Control Unit 

Type/Model 

Version 

Remarks 

928 

928 602 702 02 

Bosch No. 

A 227 010 123 

Transistor 
coil ignition 


Note 

The vacuum control range of the distributor is changed from 140 - 240 mbar to 360 - 470 mbar 
beginning with 1981 models. 

Part No. for distributor is 928, 602, 032. 04 (Bosch No, 0 237 405 0 20), 
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IGNITION ADJUSTING AND TESTING VALUES 

Type 

928 


\A Oft / 1 O /"I A 

Ignition timing 

23° BTDC at 

(without vacuum) 

3000 rpm 

Advance installed 

yes 

Retard installed 

yes 

Idle speed (rpm) 

750 - 50 

Centrifugal advance 

8 to 10° BTDC 

(without vacuum) 

at idle speed 


29 to 34° BTDC 


at 6000 rpm 


Vacuum hose of 
conn. 2 on conn. 
1 

8 to 12° 


turned back 
below 1000 rpm 

Vacuum hose 
(connection 2) 
connected 

4 to 8° 

refer Porsche to 
their publication 
4592. 21(928 
Service Information) 
page 7 3, Ignition 
timing specs, do not 
agree 1 


Vacuum 

advance 

(at idle speed) 

degrees of 

"advance" 

adjustment 

Speed increase 


Vacuum 
retard degrees 
of retard adjustment 
(at idle speed) 

"retard " 
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ADJUSTING IGNITION TIMING - From 1980 Models 


1. Run engine to operating temperature (oil tem- 
perature about 80 to 90° C/17 6 to 194° F). 


2. Connect engine tester, A positive terminal for 
connection of testing equipment is located in 
engine compartment. 



5. Adjust ignition timing to 23 before TDC at 
an engine <peed of 3000 RPM. 



Loosen and turn distributor to change ignition 
timing. 


6. Attach vacuum hoses again. 

3, Connect timing light to ignition cable of 
cylinder 1. 



4. Pull off both vacuum hoses at distributor. 
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CHECKING IGNITION TIMING - From 1980 Models 


Requirements: 

Ignition timing adjustment is correct. 

1. Check centrifugal advance (see table), 

2. Check vacuum unit (see table) 



Idle speed vacuum available at connection 2 can be 
used to check ignition advance. 

This requires connecting the vacuum hose from 
retard unit to the advance unit. 


Vacuum connections 



1 - Advance 

2 - Retard 


Note 

After completion of tests reconnect vacuum 
hoses. 


If specified testing values can * t be reached, re 
move distributor for inspection on a test bench. 
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CENTRIFUGAL ADVANCE CURVE TYPE 9 28 - from 19 80 Models 


BTDC 



0 500 1000 1500 2000 2500 3000 3500 
Distributor Shaft Speed (rpm) . ^ 


VACUUM ADVANCE CURVE TYPE 928 - from 19 80 Models 


BTDC 



ATDC 

Vacuum (mbar) 


100 


200 


300 


400 


500 
> 
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VACUUM ADVANCE CURVE TYPE 928 - from 1981 Models 



ATDC 100 
Vacuum {mbar) — 


200 


300 


400 


500 


600 
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IGNITION COMPONENTS 

- 1983 Models 



Ignition Coi! 




Type /Model 

Version 

Remarks 

928 S 

928 60? nn 

Bosch No. 
0 221 122 001 

With two ballast resistors 
0.4 ohm and 0.6 ohm 

Distributor 

Type/Model 

— — — 

Version 

Remarks 

92BS 

928 602 032 06 

Bosch No. 
0 237 401 018 

Centrifugal and vacuum 
advance control. 
Distributor rotor without 
speed governor. 

Spark Plugs 

Type/ Model 

Version 

Remarks 

928 S 

Bosch WR 8 DS 
Beru RS35 

0.7 + 0.1 mm 
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Control Unit 


Type/ Model 

Version 

Remarks 

928 

928 602 702 02 

Bosch No. 

A 227 010 123 

Transistor coil ignition 
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The distributor for USA/Canada models has a vacuum unit for advance control beginning 
with 1983 models. 



IGNITION ADJUSTING AND TESTING VALUE 
BEGINNING WITH 1983 MODELS 


Ignition timing (without vacuum) 

20° BTDC at 3000 rpm 

Idle speed 

650 ± 50 rpm 

Centrifugal control 
(without vacuum) 

4 to 8° BTDC at idle speed; 
24 to 28° BTDC at 5000 rpm 

Vacuum control (at idle speed) 
"Advance" 

Produce approx. 400 mbar 
with manual vacuum pump 

13 to 17° 
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THE USA PAGES 28 - 31 TO 28 - 34 HAVE BEEN LEFT BLANK. 
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IGNITION COMPONENTS - 1983 MODELS 


Ignition Coil 


Type/Model 

Version 

Remarks 

928 S 

928 602 503 00 
Bosch No. 
0 221 122 001 

With two ballast resistors 
0.4 ohm and 0.6 ohm 

D istributor 

Type/Model 

Version 

Remarks 

928 S 

928 602 033 00 
Bosch No. 
0 237 404 013 

Centrifugal and vacuum 
advance and retard control. 
Distributor rotor with speed 
governor for 6500 — 260 rpm 

928 S USA/Japan 

928 602 032 06 

Bosch No. 

0 237 401 018 

Centrifugal and vacuum 
advance control. 
Distributor rotor without 
speed governor. 


Spark Plugs 


Type/ Model 

Version 

Remarks 

928 S 

Bosch W 7 D (175 T 30) 
Beru 14-7 D {175/14/3 A) 

0.7 + 0.1 mm 

928 S USA/Japan 

Bosch WR 8 DS 
Beru RS35 

0.7 +0.1 mm 
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Control Unit 


Type/Model 

Version 

Remarks 

928 

928 602 702 02 

Bosch No. 

A 227 010 123 

Transistor coil ignition 


28 - 32 Ignition Components 
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The distributor for USA/ Canada/ Japan models has a vacuum box for advance control beginning with 
1983 model. 



IGNITION ADJUSTING AND TESTING VALUE - USA/CANADA/JAPAN 
BEGINNING WITH 1983 MODELS 


Ignition timing 
(without vacuum) 

20° BTDC at 3000 rpm 

Idle speed 

650 ± 50 rpm 

Centrifugal control 
(without vacuum) 

4 to 8° BTDC at idle speed 
24 to 28° BTDC at 5000 rpm 

Vacuum control 
(at idle speed) 

Produce approx. 400 mbar 
with manual vacuum pump 


"Advance" 

13 to 17° 
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CENTRIFUGAL ADVANCE CURVE TYPE 928 S - f r o m 1983 Models 
(USA, Canada, Japan) 

BTDC 



Distributor Shaft Speed (rpm) 


VACUUM ADVANCE CURVE TYPE 928 S - f r o m 1983 Models 
(USA, Canada, Japan) 

BTDC 



ATDC 100 
Vacuum (mbar) 


200 


300 


400 


500 


28 - 34 Checking Distributor 
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Ignition Coil 




Tvoe/Model 

Version 

Remarks 

928 S 

■ . — - — - — . — .. - -. . _ 

944 602 1 1 5 00 

Bosch No. 
0 221 118 322 

Two ianition coils 
without ballast resistors 

928 S 

928 602 503 00 


With ballast resistors 

USA/Japan 

Bosch No. 
0 221 122 001 


0.4 ohm and 0.6 ohm 

Distributor 

Type/ Model 

i 

Version 

Remarks 

928 S 

i 

; 

928 602 011 02 


Double distributor 

(2x4 cylinders) 

with mutual drive shaft 

Only high voltage 
distribution 

928 S 
USA/Japan 

928 602 032 07 

Bosch No. 

0 237 401 019 

Centrifugal and vacuum 
advance control 

Distributor rotor without 
speed governor 


Spark Plugs 


Type/Model 

Version 

Remarks 

928 S 

Bosch W 7 D 

0,7 + 0.1 mm plug gap 


Beru 14 - 7 DU 

0.7 mm plug gap 

928 S 

Bosch WR 8 DS 

0.7 mm plug gap 

USA/Japan 

Beru RS 35 
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Steuergerat 


Type/Modell 

Version 

Remarks 



LH-Jetronic control unit 

rnkj, n.u.vv. 

noo ciq ino nn 


Australia 

spare part: 


New Zealand 

928.618.123.02 


Switzerland 



oweoen 



Hong Kong 



928 S 


EZF-control unit 

I "sr "Sr ■ ■ % • I 1 life 

FGR, R.o.W. 

928.618.124.00 



spare pan. 



92o.61o.124.03 


Australia 

928.618.124.02 


New Zealand 

spare part: 


Switzerland 

928.618.124.04 


Sweden 



Hongkong 



928 S 


L-Jetronic control unit 

USA 

928.618.106.04 


Japan 

928.618.106.01 
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Control unit (Final stage) 


Type/Model 

Version 

Remarks 

928 S 

928.602.706.01 

Transistor ignition 
(2 pieces) 

928 S 
USA/Japan 

928.602.702.02 

Transistor ignition 


Equipment table 
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CAUTIONS WHEN REPAIRING ELECTRONIC IGNITION SYSTEMS 


Modern engines requiring more from ignition systems and the objective of low (or no) 
maintenance have led to the application of electronic ignition systems in standard production 
some time ago. Normally the ignition output of an electronic system will be higher than that 
of a conventional system, whereby even greater ignition output is feasible. Consequently 
electronic ignition systems are in an output range, where touching current carrying parts or 
terminals on both primary and secondary sides could be dangerous. 

In conjunction with this matter we must point out to you that there must be conformance 
with pertinent legislation of your country when repairing and testing ignition systems. 

Always turn off the ignition or disconnect the battery when working on the ignition system. 
Such jobs include the following. 

— Connecting engine testing equipment (timing light, dwelt angle/speed tester, 
ignition oscilloscope, etc.) 

— Replacement of ignition system parts (spark plugs, ignition coils, distributor, 
ignition cables, etc.) 

If testing the ignition system or making engine adjustments requires turning on the ignition, 
the mentioned dangerous voltage will be in the entire system. 

Thus the danger is not only present at the individual parts of the ignition system (for example, 
distributor, ignition coil, control unit, ignition cables, etc.), but even on the wire harness 
(as for example, tachometer connection, diagnosis plug), plug connections and any testing 
equipment connected. 


28 - 38 Cautions When Repairing Electronic Ignition Systems 
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^ — Dangerous voltage points (400 V — 25 kV) 


2. Wiring Diagram 

1 — Electronic ignition control unit 

2 — Engine temperature sensor (double NTC) 

3 — Intake air temperature sensor 

4 — Speed and reference mark sensors 

5 — Throttle switch 

6 — Power supply relay 

7 — Final stages 

8 - Distributor 

9 — Ignition coils 

10 — Ignition switch 

1 1 - Battery 

A — Ground — control unit (right valve cover below blowoff switching valve) 
B - Ground - final stages (near right ignition coil - looking forward) 
C — Activation — LH-Jetronic 
D — To LH-Jetronic 
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ELECTRONIC PERFORMANCE CURVE CONTROLLED IGNITION SYSTEM 



28 ■ 40 Electronic Ignition System 
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No. 

Description 

Qtv 

Removing 

Notp Whpn ■ 

Installing 

Instructions 

1 

Plug for electronic 
Ian. control unit 

1 




2 

Elbow hose 

1 




3 

Bolt 

4 




4 

Washer 

4 




5 

Control unit 

1 




6 

Bracket for control 
units 

1 




7 

Bolt 

1 




8 

Washer 

1 




9 

Speed/reference 
mark sensor 

1 




10) 
11 j 

Plug for speed/ 
reference mark 
sensor 

1 




12 

Bracket 

1 




13 

Bolt 

1 




14 

Washer 

1 




15 

TDC sensor 

1 




16 

Bolt 

1 




17 

Washer 

1 




18 

Mounting clamp 

1 




19 

Test connection 
for TDC sensor 

1 
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No. 

Description 

Gty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

20 

Flywheel 

1 




21 

Cover 

1 




22 

Plug 

2 




23 

Bolt 

2 





Washer 

2 




25 

Ignition control 

* - 

unit 

2 




26 

Cooling plate 

1 




27 

Plug- 

ignition cable 

10 




28 

Distributor cap 

2 




29 

Hex. head screw 

1 




30 

Washer 

1 




31 

Holder 

1 




32 

Cable holder 

1 




33 

Distributor 

1 




34 

Socket head screw 

2 




35 

Distributor rotor 

2 




36 

Dust cap 

2 




37 

Seal 

1 
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No 


Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

38 

Protective cap 

2 




39 

Hex. head screw 

1 




40 

Washer 

1 




41 

Holder, left 

1 




42 

Hex. head screw 

1 




43 

Washer 

1 




44 

Holder, right 

1 




45 

Hexagon nut 

1 




46 

Bolt 

1 




47 

Ignition coil 

2 




48 

Spark plug connector 

8 




49 

Spark plug 

8 




50 

Hex. head screw 

5 




51 

Washer 

5 




52 
53 


Holder for ignition 
cables 

5 




54 

Holder 

1 




55 

Holder 





56 

Plug 





57 

Temperature 
sensor II 

1 




58 

Seal 





59 

Plug 





60 

Throttle switch 





61 

Throttle housing 
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IMPORTANT CAR INFORMATION 


Conformance with following safety measures 
i$ necessary to avoid damage on the electronic 
ignition system. 


8. Never replace specified ignition coil with 
a different ignition coil. 


1. Never start engine without a firmly 
connected battery. 


2. Mixing up power supply connections, e. g. 
wrong connection of battery, could lead to 
destruction of the control units. 


3. Never disconnect battery while engine is 
running. 


4. Never use a boost battery charger to start 
the engine. Only use a second 12 V battery 
for outside starting help. 


5. Disconnect battery from car network 
before boost charging. 


6. Only measure resistance values after 
turning off ignition or disconnecting 
battery. 


7. Pull off both control unit plugs or make 
a firm connection between ignition coil 
term. 4 and ground with a piece of wire 
before checking the compression (dangerous 
high voltage, insulation damage on ignition 
coil, high voltage distributor, ignition 
cables, etc.). Piece of wire must be inter- 
ference suppressed with a shielding sleeve 
of at least 2 k-ohms. 


9. Never connect a shielded capacitor on 
ignition coil terminals 1 and 15. 


10. Ignition coil terminal 1 must not be used 
for ground connection when installing 
a burglar alarm system (ignition coil 
would be destroyed with the "ignition 
on"). 


1 1 . Never connect battery positive (+) or 
a test lamp on ignition coil terminal 1. 


12. Never disconnect ignition lead between 
ignition coil terminal 4 and high voltage 
distributor terminal 4 while engine is 
running. 


13. To avoid destruction of the ignition 
control unit, secondary side of ignition 
system must be shielded with at least 

4 k-ohms, whereby the original distri- 
butor rotor with a 1 k-ohm shielded 
resistor must be installed (do not use a 

5 k-ohm distributor rotor even for radio 
and communication equipment 
suppression). 


28 - 44 Important Car Information 
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REMOVING AND INSTALLING 
ELECTRONIC IGNITION CONTROL 
UNIT 


REMOVING AND INSTALLING 
TRANSISTORIZED IGNITION CONTROL 
UNIT 


Removing 


Removing 


1 . Turn off ignition. 


2. Fold back mat in passenger's footwel I 
open cover for central electric board. 


3. Disengage lock on control unit by pressing 
toward housing and pull off multiple- pin 
plug. 

Take off vacuum connection. 



4. Unscrew mounting bolts. 


1 . Take off left front cover by disengaging 
locks on both sides with a screwdriver 
and taking off cover from above. 



2. Pull off multiple-pin plug on ignition 
control unit and unscrew mounting 
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Note: 


Baseplate must be coated with a heat-con 
ducting paste prior to installation of the 
ignition control unit. 



Use a suitable item (e. g. screwdriver, wood 
match, etc.) to apply coat of heat* con- 
ducting paste. 

Heat-conducting paste: Bosch No. 
5942 860 003. 



3. Remove screw. Pull out sensor while 
turning back and forth at same time. 



REMOVING AND INSTALLING SPEED/ 
REFERENCE MARK SENSOR 


Note: 


Removing 


1. Remove air cleaner. 


2. Disconnect plug. 


Sensor distance cannot be adjusted. 

The sensor distance of 0.8 mm + tolerance 

is given by design. 

Make sure that no metal parts are sticking 
on the sensor before installing. 

Mounting screw tightening torque = 
8 Nm <6 ftlb). 


28-46 


Removing and Installing Transistorized Ignition Control Unit 
Removing and Installing Speed/Reference Mark Sensor 
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REMOVING AND INSTALLING DISTRIBUTOR 


Removing 


1. Set cylinder 1 at TDC. 


2. Take ignition cables out of holders, 



3. Unscrew and remove distributor caps, 


4. Unscrew distributor and pull out of 
engine block. 



3. Turn distributor rotor that it points to 
housing notches after installation. 



Installing 


1. Set cylinder 1 at TDC 


2. Check seal on distributor, replacing if 
necessary. 


Note: 

A basic ignition timing adjustment is not 
necessary. 

Distributor only has the task of distributing 
high voltage. 
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Dismantling and assembling distributor 

As Of MY '84 

Engine Type M 28.21/22 
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Dismantling and assembling distributor 
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REMOVING AND INSTALLING DISTRIBUTOR 


Removing 


1. Set cylinder 1 at TDC. 


2. Take ignition cables out of holders. 



3. Unscrew and remove distributor caps. 


4. Unscrew distributor and pull out of 
engine block. 



3. Turn distributor rotor that it points to 
housing notches after installation. 



Installing 


Note: 


1. Set cylinder 1 at TDC. 


2. Check seal on distributor, replacing if 
necessary. 


A basic ignition timing adjustment is not 
necessary. 

Distributor only has the task of distributing 
high voltage. 


Printed in Germany - VIM, 1984 


Removing and Installing Distributor 28 - 47 


28 


Ignition System 


928 


REMOVING AND INSTALLING TDC SENSOR 


Removing 


1. Remove air cleaner. 


t yfvc ft 


2. Detach test connection. 



3. Unscrew TDC sensor and pull it out of 
housing. 



28 48 


Removing and Installing TDC Sensor 
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No. 

Designation 

Qty. 

Note: 

Removal 

Installation 

1 

Distributor cap cyl. 1-7-6-4 

1 



2 

Distributor cap cyl. 2-5-8-3 

1 



3 

Pan head screw M 4 x 6 

2 


Must always be replaced 

4 

Distributor rotor 

2 



5 

Protective cap 

2 


Make sure it is seated 
correctly In distributor 
housing cutout 

6 

Pan head screw M 8 x 25 

1 



7 

Housing upper section 

1 



8 

Flange washer 

2 

Pull off along with pulley 

Must always be replaced, 

install in mrrppt no^ittnn 

II lOLull II 1 Ks \J 1 1 ^VsL L/V^OILI^FI 1 

9 

Pullev 

2 

Pull off 


10 

Toothed belt * 

1 

Pull off flanae washer and 
pulley prior to removal 

Do not twist handle 
with care observe basic 
setting of distributor 
shafts 

11 

Woodruff key 

2 



12 

Housing lower section 

1 



13 

Seal 

1 


Replace 


* Toothed belt Part No. 928 602 541 00 


Dismantling and assembling distributor 
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Assembly notes 


Dismantling 



1156*26 


Pull off pulley along with flange washer, e.g. 
with two-way bearing puller CORA 
No. 47-100 

Supplier: Messrs. Albert Schrem 
Postfach 1504 
D-7928 Giengen 1 

Assembly 



156-26 


Set up distributor shafts in basic position. 
Fit pulley and toothed belt. 


28 -48b 



t 


1157-28 

After assembly, the distributor rotors must 
point towards the housing notches. Set en- 
gine to cylinder no. 1 firing TDC and install 
distributor in this position. 


Dismantling and assembling distributor 
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Removing and installing TDC sender 

Removal 

1. Remove air cleaner assembly. 

2. Undo test connection. 



3. Unscrew TDC sender and pull out of 
housing. 



Removing and installing TDC sender 
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TROUBLESHOOTING ELECTRONIC IGNITION SYSTEM 


TESTERS AND TOOLS 


Engine tester with oscilloscope, for 
example: 1010/1019, Bosch Mot 300/400. 


Multi-tester (internal resistance at least 
20 k-ohms/V). 


Two test leads (made locally) for tests on 
multiple-pin plugs of control units and plug 
connections with same contact version 
(flat contacts). 




1 - Highly flexible lead, 

approx. 10 cm long 

2 - Insulating hose 

3 - Flat contact N 17.182.2 


1 - Highly flexible lead 

2 - Alligator clips (standard) 

3- Flat male plug 2.8 (N 17.457,2} 


- Two adapter test leads (made locally). 
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LOCATION OF COMPONENTS 



1 — Pressure damper 

2 - Pressure regulator (two) 

3 - Fuel injectors, left 

4 - LH intake air sensor 

5 - Throttle switch 

6 - Auxiliary air regulator 

7 - Control units 

(electronic ignition/LH injection) 

8 - Temperature sensor II 

9 - Temperature sensor I 
10 - Fuel line 


1 1 - Fuel injectors, right 

12 - Blowoff switching valve 

13 — Ignition control unit 

14 - Ignition controls 

15 — Speed/reference mark sensor 

16 - TDC sensor 

1 7 — Test connection — TDC sensor 

18 - Test connection - fuel 

pressure 

19 — Distributor 
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CENTRAL ELECTRIC POWER SUPPLY FOR LH FUEL INJECTION AND 
ELECTRONIC IGNITION SYSTEM 


1 4 


2 



3 


i 

5 


1 = Electronic ignition relay VIII 

(power supply for electronic ignition and LH control units) 

2 = LH-Jetronic relay XV! 

(power supply for LH control unit and intake air sensor) 

3 - Fuel pump relay XVII 

(power supply for fuel pump, auxiliary air regulator and fuel injectors) 

4 = Fuse no. 13 = 

fuel pump, auxiliary air regulator 

5 = Red plug X 

(power supply for electronic ignition and LH fuel injection) 
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TESTING 
CONDTIONS 


Engine in perfect mechanical 
condition. 


Battery charged. 
Starter turning. 


POSSIBLE CAUSES OF DEFECTS 
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See Test Point 

1 

2 

3 

4 

5 6 

7 

8 9 

10 

Engine does not start 

X 

X 

X 


X 


X 


Engine hard to start 

X 


X 


X 


X 


Erratic idling 





X 


X 


Poor engine pickup 

X 


X 


X 

X 

X 


Engine misfiring 

X 

X 

X 



X 

X 

X 

High fuel consumption 




X 

X 

X 

X 


Poor engine output 

X 


X 

X 

X X 

X 

X X 


Engine hesitation 

X 

X 

X 

X 

X 

X 

X 

X 

Engine knocks when accelerating 




X 

X 


X 



X - 

Check with suitable tester 
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TEST POINT 1 


Checking Ground and 
Plug Connections 


Note: 

Go through test points in given sequence, 
especially if the complaint concerns no or 
poor engine running, 



1. Ground connection between engine and 
body at bottom right. 



1.1 Ground connection of ignition control 
units next to right ignition coil. 


1.2 Output ground connection on camshaft 
housing near blowoff switching valve. 



1.3 Electronic ground connection on 
camshaft housing near cylinder 2. 
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2. Check following plug connections for 
tight fit, bent plug receptacles and 
corrosion thoroughly. 


2.1 Plug connection of electronic ignition 
control unit. To remove, push back lock 
and swing out plug. 



2.2 Plug connection on intake air sensor, 



2.3 Plug connection on throttle switch. 



2.4 Plug connection on temperature sensor II 
(engine temperature). 



2.5 Plug connection on temperature sensor I 
(intake air temperature). 
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2.6 Plug connections on fuel injectors. 


2, Turn on ignition. Measure voltage between 
terminals 25 and 12, 



?i 2* 7T 3i T T SO 19 " >» 17 n> is 14 \ 

------ --- ------- - -H / 


2.7 Plug connections on speed and reference 
mark sensors. 


(Only connect tester with help of test 
leads.) 



TEST POINT 2 


Power Supply for Electronic 
Ignition Control Unit 


Specification: battery voltage. 


If value deviates, measure voltage on 
connected plug X of central electric board 
between terminal 3 and ground. 


4 


3 
2 
1 



8 

7 
6 
5 


1 . Turn off ignition and putl off multiple-pin 
plug on electronic ignition control unit. 


Specification: battery voltage 
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If battery voltage is not displayed, pull off 
relay VIII and bridge terminals 30 and 87. 


1. Turn off ignition and pull off multiple-pin 
plug on electronic ignition control unit. 


Repeat voltage test on multiple-pin plug 
terminals 25 and 12 of electronic ignition 
control unit. 

If there is now battery voltage, replace 
electronic ignition relay VIII. 


2. Connect positive tester lead on terminal 7 
with help of locally made test lead and 
negative tester lead on terminal 19 of 
electronic ignition plug. Turn engine with 
the starter. 


TEST POINT 3 



>2,5V 


Speed — 

Reference Mark Sensor 


Note: 


1 = Speed 


2 = Reference mark signal 


This test can only be made with help of an 
oscilloscope. 

Adjust workshop oscilloscope to supplier's 
instructions. 
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Sine oscillations of at least 2,5 V (speed TEST POINT 4 

signal) and oscillation with definitely higher 
amplitude (reference mark signal) must be 
displayed on the screen, 

Pressure Sensor 
(Integrated in Electronic 

If the amplitude of the speed signal is less Ignition Control Unit) 

than 2.5 V or no signal is displayed, check 

connections and test the sensor. 

Connect adjustable ignition timing light or 
engine tester with TDC sensor system on 

Measure internal resistance of terminal 7 engine. 

against terminal 19 on the electronic 



7 19 26 

Note: 


Tester must be set to "4 cylinders". 


Specification: 0.6 to 1.6 k-ohms. 
If necessary, 

replace speed/reference mark sensor. 


1. Accelerate engine in stopped car to 
4,000 rpm. 

Ignition timing angle should be 
40 ±3°. 
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2. Detach vacuum connection on intake 
distributor. 



This should reduce ignition timing to 
20 i 3 • 


3. If 40 ± 3° ignition timing angle is not 
reached, supply approx. 500 mbar vacuum 
direct on control unit with help of a manual 
pump. 



If specified ignition timing is still not 
reached, replace electronic ignition control 
unit. 


If ignition timing is correct after supplying 
vacuum to the control unit, check 
vacuum hose between electronic ignition 
control unit and intake air distributor for 
leaks. 


TEST POINT 5 


Temperature Sensor I 
(Intake Air Temperature) 


1. Check plug connection on temperature 
sensor I underneath the air cleaner housing 
for tight fit and clean contacts. 



2. Connect ohmmeter between terminals 10 
and 22 on disconnected plug of electronic 
ignition control unit, 


Specifications: 

0°C/ 32°F = 4.4to6.8kft 
15 to 30 °C/59 to 86 °F = 1.4 to 3.6 kft 
40 °C/ 104°F = 0.9to1.3kfi 
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If specified values are not reached, make 2. Connect ohmmeter between terminals 23 

same tests on temperature sensor itself and 12 of disconnected electronic 

and, if necessary, replace temperature sensor. ignition control unit plug. 


Note: 

Breaks and short circuits will reduce the 
ignition timing by 3° on crankshaft. Intake 
air temperature greater than 50 °C/122 °F, 
closed full load contact and intake vacuum 
greater than 650 mbar will also reduce the 
ignition timing by 3° on crankshaft. 


Specifications: 

0 °C/ 32 °F = 4.4 to 6.8 kfi 
15 to 30 °C/59 to 86 °F = 1 ,4 to 3.6 kfi 
40 °C/ 104 °F= 0.9 to 1.3 kH 
60 °C/ 140 °F= 480 to 720 52 
80 °C/ 176°F=250to390n 


If specified values are not reached, make 
same tests on temperature sensor itself. 


Note: 

TEST POINT 6 Two independent temperature sensors are 

located in the temperature sensor housing. 
Connect tester on only one contact of 
sensor and a second test lead on ground. 

Temperature Sensor II 
(Engine Temperature) 



Temperature sensor II advances ignition 
timing for better engine pickup in partial 
load range with a cold engine. 
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TEST POINT 7 


If switching points are not correct, make 
tests direct on throttle switch. 


Throttle Switch 


1 . Idle Speed Contact: 

Turn off ignition and pull off multiple- 
pin plugs on electronic ignition and LH 
fuel injection control units. 


1.1 Connect ohmmeter on electronic ignition 
plug between terminals 4 and 12. 



3 18 2 


Throttle closed = 0 ohm 
Throttle opened = inf. ohms 


2 - Idle speed contact 
18 - Ground 

3 - Full load contact 


Switching over must take place already with a 
throttle gap of approx. 1 °. 


2. Full Load Contact: 


Adjusting Throttle Switch 


2.1 Connect ohmmeter on electronic ignition 
plug between terminals 17 and 12. 


1 . Unscrew mounting bolts on throttle 
switch. 


Throttle closed 
Throttle in full load pos. = 0 ohm 


Switching point is after approx. 2/3 of 
throttle travel. 


2. Turn switch counterclockwise until inner 
stop is noticed (idle speed contact 
closed). Throttle, however, must not also 
be turned. 

Full load contact is adjusted simultaneously 
and cannot be adjusted separately. 


28 - 60 Troubleshooting Electronic Ignition System 


Printed in Germany 


928 



3. Tighten bolts. 

Throttle must have firm contact on stop 
screw. 


Checking Throttle Switch 
with Engine Running 


1. Pull off plug on throttle switch at idle 
speed. 

Ignition timing must be advanced by 
approx. 10 Q . 


2. Accelerate engine to approx. 2,000 rpm. 
Connect full load contact terminal 3 and 
ground terminal 18 on plug with a piece 
of wire. 



2 18 3 


This should retard the ignition timing by 
approx. 10°. 

3. Connect idle speed contact terminal 2 
with ground. Engine should begin to surge, 
i. e. injection signal will be cut off above 
approx. 1250 rpm (coasting shutoff). 


TEST POINTS 


Ignition System 


The ignition system is divided into two 
ignition circuits. 

Left ignition circuit: cylinders 1-7-6-4 
Right ignition circuit: cylinders 2-5-8-3 

Firing order: 1-3-7-2-6-5-4-8 
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1 . Adjust secondary display on ignition 
oscilloscope. 

Connect terminals 1 and 15 on left or right 
ignition coil, inductive clip on left or right 
ignition coil terminal 4 and trigger clip 
on cylinder 1 for left ignition circuit and 
cylinder 2 for right ignition circuit. 


3. Check distributor rotor. 


Shielded resistance: 1 k-ohm. 


Check visually for damage and tight fit. 


4. Check spark plug connectors and lines for 
damage and traces of burning. 

Shielded resistance: 3 k-ohms. 


"V rV r"Hf 


r 


5. Check ignition coils. 

Primary resistance of term. 1 versus 
term. 15: 0.4 to 0.7 ohm. 
Secondary resistance of term. 1 versus 
term. 4: 5 to 8.7 k-ohms. 


Note: 

If an error is displayed for all cylinders, 
it will be in the primary or secondary 
circuit between the ignition coil and 
distributor rotor. 

If the error is on only one cylinder, it wi 
be after the distributor rotor. 


Check that plugs are not missing. 


2, Check distributor caps for damage, dirt 
and traces of burning. 

Resistance value: 1 k-ohm. 

Holding hooks must engage firmly when 
installing. 



If plugs are missing or casting compound 
has run out, replace ignition coil and 
ignition control unit. 


Note: 

Avoid an ignition test via the spark gap by 
pulling off the spark plug connectors. 
There would be danger of destroying the 
ignition coil and control unit. 
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Ignition System 


6. Check ignition timing at idle speed and 
with engine having operating temperature. 

Ignition timing at 700 + 50 rpm: 

10 ±3° before TDC, 

Ignition timing can be measured with a 

timing light or engine tester with TDC 

sensor. 


7. Activation of high voltage side. 

Procedures for checking whether there is 
an ignition triggering signal from the 
electronic ignition control unit to the 
ignition control unit: 


7.1 Disconnect two- pin plug above central 
electric board. 



7.2 Connect plug sections (plug pins) with a 
suitable piece of wire and turn on 
ignition. 

White line = left ignition circuit. 
Green line = right ignition circuit. 

If piece of wire is touched on positive 
(term. 30, fuses 14 - 23), an ignition 
spark must be triggered on pertinent side 
of ignition line terminal 4. 


For this purpose apply a booster gap 
with a 5 k-ohm sleeve-type suppressor 
on pertinent distributor terminal 4. 


8. Check control signal for ignition control 
units. 

8.1 Pull off multiple-pin plugs on ignition 
control units. 



8.2 Connect oscilloscope with positive tester 
lead on terminal 5 and negative tester 
lead on terminal 2 of ignition control 
unit plug. 



1 2 3 4 5 6 


Make test on both multiple-pin plugs. 
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8.3 Oscilloscope must display a control 
signal on each of both multiple-pin 
plugs, 

N 


TEST POINT 9 


Octane Loop 

An additional single-pin plug is located on the 
bottom of the multiple-pin plug for the 
electronic ignition control unit. 



With this plug connected the ignition timing 
will be retarded approx. 3° at full load and 
high partial load, 

(Provision for adaptation to poor grade 
gasoline.) 


TEST POINT 10 


Alternator, Regulator 

Peak voltage of the alternator could cause 
engine misfiring. 


1 . Take off flat drive belt on alternator. 


2. Start engine. 

If misfiring has been eliminated, check 
alternator and regulator. 
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EQUIPMENT SURVEY - 1985 (32 VALVE ENGINE) 
ENGINE TYPE M 28.43/ 44 

Ignition Coil 


Type/Model 

Version 

Remarks 

928 S 
USA 

944 602 1 1 5 00 
Bosch No. 
0221 118 322 

2 ignition coils without 
ballast resistors 


Distributor (Cap) 


Type/Model 

Version 

Remarks 

928 S 
USA 

928 602 21 1 01 
Bosch No. 
1 235 522 395 

Only high voltage 
distribution 


Spark Plugs 


Type/Model 

Version 

Remarks 

928 S 
USA 

WR 7 DC 

Electrode gap: 
0.7 +0.1 mm 
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Control unit 


Type / Model 

Version 

Remarks 

928 S 
USA 

928.618.124.05 

EZF ignition 

928 S Mod. '85 
USA 

Mod. '86 

928.618.123.03 

928.618.123.04 
Spare part: 
928.618.123.04 

LH-Jetronic control unit 

Final stage control unit 

Type / Model 

Version 

Remarks 

928 S 
USA 

928.602.706.01 

Transistor ignition control unit 
{two) 
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Equipment table 

Engine type M 28.45/46 
Control units 


Type / Model 

Version 

Remarks 

928 S 
Australia 
M 298/M299 

928.618.124.06 

EZF controi unit 

928.618.123.04 

LH Jetronic control unit 

Engine type M 28.41/42 
Control units 

Type / Model 

Version 

Remarks 

928 S 4 MY '87 

928.618.124.10 
928.61 8.124.1 1 

EZK control unit 
Spare part 

928.618,124.11 

928.618.123.10 

LH Jetronic control unit 

928 S4 MY '88 

928.618.124.12 
928.618.124,14 

EZK control unit 
Spare part 

928.618.124.15 

928.618.123.11 

LH Jetronic control unit 


Type / Model 

Version 

Remarks 

928 S4 as of MY '89 

928.618.124.15 

EZK control unit 

928.618,123.13 

LH Jetronic control unit 

928 S4 Mod. '91 

928.61 8. 123.25 

LH Jetronic control unit 


Equipment table 
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REPLACING SPARK PLUGS (32 VALVE ENGINE) 


1 . Unscrew suction pump on left side of 
intake air distributor and clamp on vacuum 
hose. 



2. Unscrew spark plug with a standard 
wrench (car tool set has a special spark 
plug wrench). 



3. Lubricate spark plug threads with a 
light coat of grease , e.g. white Molykote 
HTP Paste. 


Tightening torque: 30 Nm t 
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EIK CONTROL UNIT CODING, 
'87 MODELS ONWARD 

Only one control unit is used. 
The appropriate characteristic can 
be called up by means of a coding 
plug on the rear of the control-unit 
holder. 



Switching diagram Type 



R.o.W. without catalytic converter 
manual transmission 


R.o.W, without catalytic converter 
automatic transmission 


R.o.W. with catalytic converter 
and USA 

manual transmission 


R.o.W. with catalytic converter 
and USA 

automatic transmission 


Australia, manual transmission 


Australia, automatic transmission 
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Coding for EZK control unit 

For Model 89 onwards 

The coding connector is fitted to the mounting 
plate for the LH and EZK control units. 


Wiring diagram 


Version 



Rest of world without catalytic converter, 
manual transmission 


Rest of world without catalytic converter, 
automatic transmission 



Rest of world, USA with catalytic converter, 
manual transmission 



Rest of world, USA with catalytic converter, 
automatic transmission 


r 


v. 


Fuel grade 91 RON, with catalytic converter, 
manual transmission 



Fuel grade 91 RON, with catalytic converter, 
automatic transmission 


162 - 24 


1 - resistor 150 n 
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Checking the transmission protection switch (automatic transmission) 


From Model 87 onwards, transmission 
number 

16 H 00 564 USA 

16 H 10 447 Rest of world 


3. Switch on ignition. 
Display: approx. 5 V 


Note 

The transmission protection switch is located 
on the left-hand side of the transmission, 
viewed from the driving seat. 


4. Connect ohmmeter plugs to terminals 
1 and 2. 



86/433 


1 . Separate the 3-pole connector in the spare- 
wheel well. 

2. Connect voltmeter sleeves to terminals 1 
and 2. 




87/476 

Note 

The switch is checked with the engine 
running. Apply the handbrake and press the fo- 
ot brake. Observe safety regulations. 

Display in positions P and N: 
oo Ohm (switch open) 

Display in position D: 
< 1 Ohm (switch closed). 

If these values are not indicated, measure at 
the switch directly, replace if necessary. 


Checking the transmission protection switch (automatic transmission) 
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Check up to transmission number: 

16 H 00 563 USA 

16 H 10 446 Rest of world 

It is only possible to check the transmission 
protection switch in these vehicles if the 
vehicle is in motion, 

1. Separate the 3-pole connector in the spare- 
wheel well. 

2. Connect voltmeter sleeves to terminals 1 
and 2. 



87/476 


3. Switch on ingnrtion. 
Display: approx. 5 V 


4. Connect ohmmeter plugs to terminals 
1 and 2. 



87/478 


The transmission protection switch must close 
while changing from first to second gear 
(Display < 1 Ohm) and open when changing 
from second to third gear (Display »Ohm). 

The transmission protection switch must also 
close when changing down from third to 
second gear and open when changing down 
from second to first gear 
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Equipment table 

As from Model 88 CLUB-SPORT- VERSION 
Engine type M 28.41 CLUB SPORT 
Control units 


Type / Model 

Version 

Remarks 

928 S 4 Club Sport 

as from Mod. '89 

928.618.124.13 
928.618.124.16 

EZK-control unit 
Cut-off speed 
at 6775 1/min 

928 S 4 Club Sport 

as from Mod. '89 

928.618.123.12 
928.618.123.14 

LH-Jetronic control unit 


Equipment table 
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Equipment Table / Type 928 GT - 928 GTS (5,4 I) 

As of MY 89 928 GT 
Motortyp M 28.47 
Steuergerate und Zundkerzen 


Type / Model 

Version 

Remarks 

928 GT 

928.618.124.22 

EZK control unit 
cutoff speed 
6800 rpm 

928 GT 

Mod, '91 

928.618.123.14 
928.618.123.26 

LH-Jetronic 

928 GT 

WR7DC 
WR7DP 

0,7± 0,1 mm 

AS Of MY '92 928 GTS (5,4 I) 
Engine Type M 28.49/50 
Control units and spark plugs 

Type / Model 

Version 

Remarks 

928GTS 

928.618.124.30 

EZK control unit 
cutoff speed 
6600 rpm 

9 28 GTS 

928.618.123.30 

LH-Jetronic 

928 GTS 

WR 7 DTC 

3 ground electrodes 
0,8 ± 0,1 mm 
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ignition circuit temperature sensor, removing and installing 


From Model 89 

Engine type M 28. 41/42 onwards 


Removing 

1. Remove air-filter housing complete. Unclip 
the temperature sensor connector on the cy- 
linder head and separate. 

2. Remove rear engine guard. Remove tempe- 
rature sensor with standard tool, e.g. Hazet 
4550-1 . 



88-217 


Installing 

1. Join connection from above and clip in. 

2. Apply a film of Molykote HTP white paste to 
the thread of the union nut 

Tightening torques: 

Union in cylinder head 20 Nm (15 ft. lb.) 
Union nut for temperature sensor 10 Nm 

(7.5 ft. lb.). 

Note 

Make sure that the tip of the sensor is not 
bent when removing or installing the tempera- 
ture sensor. 


Ignition circuit temperature sensor, removing and installing 
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Checking the ignition circuit monitoring relay 


Note 

The ignition circuit monitoring relay is fitted to 
the mounting plate for the LH and EZK control 
units. 



B&/222 


Signals at the ignition circuit monitoring 
relay 

1. Terminal 31 - ground 

2. Ground must be present at terminal AL 
when the ignition is switched off. 

3. Battery voltage must be present at terminals 
87, 15, A1 and A2 when the ignition is swit- 
ched on. 

4. Battery voltage must be present at terminals 
61 and AL when the engine is running. 

5. A voltage value of approx. 2.7 V must 
be present at both terminals E1 and E2 
when the ignition is switched on. 


6. The resistance between E1 and E2 is 

approx. 5-10 ^(measured at the disconnec- 
ted relay socket). 


Checking the ignition circuit monitoring relay 
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Troubleshooting 


Relay output 

Effect 

Cause 

Possible test 

E1 

Injection circuit I 
switched off 

Injection circuit I 
switched off 

Injection circuit II 
switched off 

Short circuit to + Ub 
Short circuit to ground 

Discontinuity 

Measure voltage 
Display: Battery voltage 

Measure resistance 
to ground 
Display: 0 n 

Measure resistance 
between E1 and E2 

E2 

Injection circuit I 
switched off 

Injection circuit I 
switched off 

Injection circuit II 
switched off 

Short circuit to + Ub 
Short circuit to ground 

Discontinuity 

Measure voltage 
Display: Battery voltage. 

Measure resistance 
to ground 
Display: 0 n 

Measure resistance 
between E1 and E2 

AL 

Fault code 
1132 or 1232 

Short circuit to + Ub 
Shortcircuit to ground 

Discontinuity 

Measure voltage 
Display: Battery voltage 

Measure resistance 
to ground 
Display: 0 a 

Measure resistance 
between terminal AL and 
pin 28 LH control unit 

61 

Fault code 
1132 or 1232 

Voltage at 

terminal 61 less than 3.5 > 

Measure voltage 
' Display: Battery voltage 
with engine running 


Injection circuit I switched off red LED illuminated in relay housing 


Injection circuit II switched off green LED illuminated in relay housing 
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Test point Description Page 

Precautions, Groups 24/28 2 

Important vehicle information, Groups 24/28 3 

Testing requirements, Groups 24/28 4 

Control unit encoding 8 

LH Fuel Injection System 

Effect of faults (cross-reference list) 9 

Fault memory 10 

Plug connections at LH control unit 10 

1 Power supply 11 

2 Idle speed contact 1 1 

3 Full load contact 13 

4 Engine temperature sensor II 14 

5 Air mass sensor 15 

6 Idle speed control activation 16 

7 Oxygen regulation control, rich 17 

8 Oxygen regulation control, lean 18 

9 Open circuit at oxygen probe 18 

10 Fuel injection circuit shut down 19 

1 1 Control unit faulty 19 

12 No power supply 20 

13 Ground and plug connections 21 

14 Fuel pump voltage 21 

15 Engine speed signal from EZK 22 

1 6 Injection valves / Control 22 

17 Fuel pressure 24 

1 8 Intake system leaks 25 

1 9 Resonance flap valve 25 

20 Fuel tank venting 26 

21 Alternator and voltage regulator 27 

22 Leads K and L 27 

23 Check Engine warning lamp 29 
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Precautions 

The greater demands placed on ignition systems by modern engines and the desire for freedom from 
routine maintenance led some time ago to the introduction of electronic ignition systems on produc- 
tion cars. Normally speaking, the ignition power from electronic systems (of almost all makes) is 
greater than that of conventional systems, and further power increases can be expected in the future. 
This places electronic ignition systems in a power range where touching live parts or terminals (either 
the primary or secondary circuits) could lead to a fatal accident. 

In this connection you are reminded that German VDE regulations, and in particular VDE 0104 of July 
1967 (or the equivalent national regulations) must be compiled with whenever work on or inspection 
of the ignition system takes place. The ignition must always be switched off (ignition or power 
source) before work on the ignition system is started. Such work includes: 

• Connecting engine testers, for example 

timing light, dwell angle/speed tester, oscilloscope etc. 

• Replacement of ignition system components, for example 
spark plugs, coils, distributors, ignition leads etc. 

The above-mentioned dangerous voltages will be present in the entire system should it be necessary 
to switch on the ignition for ignition system testing or engine adjustments. 

In other words, there is not only danger from the individual components of the ignition system (for ex- 
ample distributor, coil, control unit, wiring or associated components) but also at wiring harnesses, 
plug connections and testers. 
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Important vehicle information 

• Always turn off the ignition or disconnect the battery for resistance tests (if this is not done, the 
measuring instrument may be damaged beyond repair). 

• Always disconnect both speed sensor plugs for compression tests. (If this is not done.danger- 
ously high voltages and insulation damage at the coil, high-tension distributor and Ignition leads 
could result.) 

• The specified coil (refer to order number) must not be replaced by a different coil. 

• Never connect an interference suppression capacitor to coil terminals 1 and 15. 

• Never connect coil terminal 1 to ground for the burglar alarm. This could damage the coil and the 
control unit beyond repair. 

• Never connect battery + or a test lamp to coil terminal 1 , or the control unit will be damaged bey- 
ond repair. 

• Never disconnect the ignition lead from coil terminal 4 to high-tension distributor terminal 4 while 
the engine is running. 

• There must be no electrical flashover from coil terminal 4 to coil terminals 1 and 15, or the control 
unit could be damaged beyond repair. 

• To avoid destruction of the control unit, the secondary circuit of the ignition system must be 
suppressed with at least 4 kQ; the original distributor rotor with 1 kQ suppressor resistor must be 
installed (do not use a 5 KQ - distributor rotor even if radio and telephone interference suppres- 
sion are necessary). 

• Disconnect EZK/LH control units and ignition output stage plugs only after turning off the ignition. 

• Flashovers or insulation breakdowns in the high-tension distributor cap area (poor isulation) could 
destroy the control unit. 

• Never disconnect the battery when the engine is running. 

• Incorrect battery polarity could damage the ignition output stage, coil and LH-EZK control unit 
beyond repair. 

• External engine starting at more than 16 V or with a rapid battery charger is forbidden. 

• Always comply with accident prevention regulations when working on the fuel system. 


DME Diagnosing/Troubleshooting 

Printed In Germany - XXV, 1990 


D 24/28 - 3 


24/28 


Fuel System - Electronic Control 


928 S4 

928 GT 


Equipment required for LH/EZK testing: 

- Diagnostic tester 9288 (9268) with con- 
necting leads 

1 oscilloscope approved by Porsche 

1 digital -display multimeter, internal re- 
sistance at least 10 MQ 

1 Bosch L-Jetronic test lead, Bosch No. 
1 684 463 093 (check lead for correct 
polarity at plugs). 

2 control -unit piug test leads (to be made 
up in your own workshop) with two No. 
17.457.2 tab connectors, to avoid damage 
to the contacts in the controf-unit plug 
during testing. 

2 adapter test leads, consisting of: 4 N 
017.483.1 plug connectors with 2 leads ap- 
prox. 150 mm long, soldered. 

- 1 3-pin test lead (e.g. VW VAG 1501). 

2 control -unit plug test leads (to be made 
up in your own workshop) equipped with 
4 N 17.457.2 tab connectors. 

The test leads must always be used for 
testing. 


All sensor and ignition timing signals on 
Porsche automobiles can be checked with 
the engine testers recommended by 
Porsche. 

Since each tester manufacturer issues 
different instructions for connection to the 
vehicle, these instrucitons should always 
be followed carefully to ensure correct 
tester connection. 

The following sensor signals can be 
checked with the oscilloscope: 

Engine speed sensor signal / reference 
mark signal 

tj signals 

Idle speed control activation 
Hall sensor signal 

Ignrtion trigger signal to ignition output 
stage 

Fuel tank venting activation signal 
Resonance flap activation signal 
as well as: 

Reed switch signal (speedometer) 
ABS wheel sensor signals 
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Control units 

The LH and EZK control units were given diagnostic capability at the end of the 1988 mode! year 
(see 1988 Model Information, Fuel and Ignition System - Diagnosis). 

Starting with the 1988 model year, self-diagnosis with a fault memory is integrated into the two fuel 
injection and ignition control units. This makes it possible to identify and store certain malfunctions of 
the fuel injection and ignition system and of the knock regulating system. 

To make sure that faults identified and stored in this way are not erased when the ignition is turned 
off, a permanent + signal is supplied to both control units. 

Important: 

If the control unit plugs or the battery are disconnected, the fault memory will be erased. 
Diagnostic tester: 

To call up the contents of the fault memory on 1988 modei cars a new diagnostic tester (special tool 
number 9268) was developed. It is connected to an existing plug connection on the control unit 
mounting plate. 

For diagnostic work on cars from the 1989 model year on, a 19-pin plug-in connection under the 
booster cover is connected to the new 9288 system tester or the 9268 flashing code tester (using an 
intermediate adapter lead). 

Note: 

The test point concerned is supplemented by the equivalent flashing fault code on the 9268 tester. 
Example: 

Test point 2 = idle speed contact (1 J2) 

2nd digit display: 

"1" = fault present, or 

"2" = no fault present. 

From tester module version 2,0 on, actual engine data can be read out from the EZK/control unit with 
system tester 9288. 
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This LH/EZK diagnosis/troubleshooting plan is based on the contents of the fault memory. 

Paths not included in the self-diagnosis can be diagnosed by conventional means (test points 12-22 
on LH, 12 -16 on EZK) 

Preconditions for troubleshooting are that the person performing the tests 

• is familiar with the location of compopnents and the functions of and technical inter-relationships 
between the systems to be tested (modet information) 

• can read and evaluate Porsche wiring diagrams 

• knows the functions of electrical circuits and relays 

• can use testing equipment such as oscilloscopes, voltmeters, ohmmeters and ammeters and 
knows how to evaluate their readings. 

Important: 

A fault indication on the display (fault list in the case of the flashing code) does not always indicate 
that the component in question is defective. It can also suggest a fault in the corresponding control 
unit or the connecting leads (paths) between the component and the control unit. 

No troubleshooting involving disconnecting plugs etc. is to be performed with the engine running 
before the fault memory has been read out, or this in turn may be stored as a fault in the memory. 

Note on the 9288 system tester 

If the tester display shows 

Fault not present , this may mean: 

• Fault is no longer present at the time of testing (loose contact) 

Remedy: visual inspection of the path, erasure of the fault memory and a repeat test drive. 

• The conditions in which the fault is being tested for do not correspond to those under which the 
fault originally occurred. 

Remedy: conform with conditions displayed on the tester. 

Signal not plausible : 

The signal from the monitored component is not within the tolerance range of the specified control- 
unit value 
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In contrast to LH cars up to and including the 1986 model year, on which the injection valves, oxy- 
gen sensor and rotary actuator were activated from fuel pump relay XX, the power supply to the injec- 
tor valves, idle speed control, fuel tank venting valve, encoding element and resonance flap switching 
valve from the 1987 model year on were supplied in addition from LH-Jetronic relay XXv, which pre- 
viously had a burn-off function only. This change was necessary to permit self-diagnosis from the 
1 988 model year on. 

From the 1990 model year on, the connections to the central electrics and the installed direction of 
the control unit plugs have been altered. 

The relay designation from the 1990 model year on is shown in brackets and the wiring entry into the 
plug as a broken line. 



Up to 90 

from 90 

Power supply for: 

Fuel pump relay 

XX 

XXVI 

Fuel pump 
^-sensor 

EZK relay 

XVI 

XXII 

LH control unit 
EZK control unit 

LH-Jetronic relay 

XXV 

XXV 
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Fuel System - Electronic Control 


928 S4 
928 GT 


LH-Jetronic, EZK ignition system 


Control unit codes 


Circuit diagram 


1 





ITT 



■E23" 



Version for 

ECE, 

manual gearbox, 

no catalytic converter 

ECE, 

automatic transmission, 
no catalytic converter 

Worldwide 

automatic transmission, 
with catalytic converter 

Worldwide, 

automatic transmission, 
with catalytic converter 

Fuel grade 
91 octane (RM), with 
catalytic converter, 
manual gearbox 

Fuel grade 
91 octane (RM), with 
catalytic converter, 
automatic transmission 


1 - Resistance 150 Q 
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Poor pick-up 


Misfiring 


High fuel consumption 


Low power output 


Engine hesitation 


Poor hot starting 


Diagnosis not possible 
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24 


Fault memory, LH control unit 


Fault memory, LH control unit, 928 S4/GT 


Power supply 


oxygen sensor 
control - rich 


Idle contact 
Open circuit 
short 


oxygen sensor 
control - lean 


Full load 
contact 


oxygen sensor 
open circuit 


Engine 
temperature 
sensor 2 


injector circuit 
switched off 


Idle contact 
open circuit 


Ignition circuit 
monitoring relay 


Hot wire air 
mass sensor 
housing 


Control unit 
faulty 


Idle stabilizer 
control 


i 


Plug Connections LH 


928 S4 
928 GT 


89 


Data code 

Pump relay XX 85 
(XXVI) 

LH-Jetronic relay XXV 85 

Display (check) 

CO poti (without CAT) 
Family curve corr. (with CAT) 


Oxygen sensor 
Load signal to EZK 9 


Tank venting valve 


Data code 


Code for oxygen family curve 


Automatic idle speed drop 


Consumption output 


Idle speed control 


Intake pipe resonance flap 

Power supply terminal 15 
EZK relay XVI 87 

(XXII) 



Speed from EZK 13 

Throttle valve switch 
Idle speed 

Throttle valve switch 
Full load 

Perm. pos. term. 30 

Electronic ground MP IX 
Ground from LH 2 
Voltage from LH 3 
HLM burn-off 
Voltage from XXV 87 


Diagnosis (K-lead) 
from diagn. conn. 10 

NTC II 


AC compressor 


Diagnosis { L-lead) 


Ground MP VI II 


Fuel injectors ti 


928 S4 
928 GT 


Electronic Fuel Injection 


24 


Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 1 

Power supply voltage 
too high / too low 
LH control unit 

Fault code 1 1 1 


If the power supply drops below 10 V or rises above q6 V, this is 
stored in the fault memory. 

Check voltage at regulator; check plug connection and terminals for 
firm contact and freedom from corrosion. 


Test point 2 

Idle speed contact (Q) 
Short to ground 

Fault code 1 12 


Check by means of circuit input test with 9288 system tester, or 
9268 tester 

Select the test step and depress the accelerator pedal. 
9288 display: Idle speed contact closed 

Idle speed contact open 
9268 display: 1332 (idle speed contact closed) 

0000 (idle speed contact open). 

No display: 

Disconnect plugs from EZK and LH control unit. 

Connect ohmmeter betweern terminals 2 and 5, using test leads. 



35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 


18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



CO 

to 


Display: 

Throttle valve closed 
Throttle valve opening angle 

The idle speed contact must open immediately. 


< 10 Q 

> 1° = oo Q 


pen circuit: Ignition timing at idle speed approx. 20° CS (crankshaft 
rotation). 

No fuel cutoff when coasting, higher idle speed. 

Short circuit: Fuel cutoff as engine runs up, once 

after every engine start. Ignition timing approx. 10° 
retarded. 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


If the idle speed contact values are not obtained in this test, 
repeat it directly at the throttle valve switch: 

disconnect the plug from the throttle valve switch. Connect an 
ohmmeter between terminals 1 and 2 of the throttle valve switch, 
using test leads. 


Check that setting is correct and adjust if necessary. 

Cause may be incorrectly set throttle valve switch or accelerator 

cable, for example. 


Display: 

Throttle valve closed < 10 Q 
Throttle valve opening angle > 1° = 



Idle speed contact 

(Q) 

Open circuit 

Fault code 1 15 


Test procedure same as for short to ground, 
(From 1991 models on, fault is memorized.) 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 3 

Full load contact Q Check by means of circuit input test with a 9288 system tester or 

Fault code 113 9268 tester 

Select test step and operate the accelerator pedal. 
9288 display: Full load contact open 

Full load contact closed. 
9268 display: 1333 (full load contact open) 

0000 (full load contact closed). 

No display: 

After disconnecting the EZK and LH control unit plugs, connect the 
ohmmeter to terminals 3 and 5 by means of the test leads. 


35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 


18 17 16 15 K 13 12 11 10 9 8 7 6 5 U 3 2 1 


00 

to 


Display: 

Throttle valve closed <» Q 

Throttle valve after opening by 

approx. two-thirds of its travel < 10 Q 

If the full load contact values are not reached in this test, it should be 
repeated directly at the throttle valve switch: 

Disconnect plug at throttle valve switch. Connect ohmmeter between 
terminals 3 and 2 of the throttle valve switch by means of the test 
leads. 

Display: 

throttle valve closed 
Throttle valve open 


Note: 

If the full load contact failsm the control unit generates a load thre- 
shold by way of the air mass sensor. Values below thisload are the 
same as if the switch were open, values above it the same as if the 
switch were closed. 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 4 

Engine temperature 
sensor II Q 

Fault code 1 14 


Disconnect the LH control unit plug. 

Connect the ohmmeter to terminals 13 and 5 or 17 of the LH control 
unit plug using the test leads. 


O 
I 



35 34 33 32 31 30 29 2B 27 26 25 Ik 23 22 21 20 19 


IB 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



Display: resistance 


Test values at: 


0°C 
15-30°C 
40°C 
80°C 
100°C 


4.4 - 6.8 kQ 
1.4-3.6 kQ 
1-1.3 kQ 
250 - 290 Q 
100- 210 Q 


If the values are not reached, check directly at the engine tempera- 
ture sensor. Do not connect both contact tabs to the ohmmeter, but 
chect each contact tab saeparately against ground (there are 2 inde- 
pendent temperature sensors). 



1 - EZK 
2-LH 

Note: temperature sensor II supplies the cylinder head temperature 
to the control unit. It is responsible for mixture enrichment during 
cold starts and when the engine is warming up. 
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Fault, Fauft Code 


Possible Causes, Elimination, Remarks 


Break (oo Q); 


Short circuit (0 Q) 


The LH control unit reverts to a fixed, 
previously stored program. If the engine 
is warm, there is no mixture enrichment, 
if the engine is cold, however, this causes 
starting problems (since there is no 
cold-start enrichment). 

When the engine is cold it does not 
respond to the throttle being opened; 
the mixture is too weak and the engine 
stalls. No effect at regular operating 
temperature. 


Test point 5 

Air mass sensor 
Fault code 1 21 


a) Power supply (V) 

Disconnect the plug at the air mass sensor and connect the voltme 
ter to plug terminals 2 and 4 using the test leads. 



Use the test leads to connect terminals 17 and 21 on the LH control 
unit plug after it has been disconnected. 
Display: battery voltage 

No display: 

Remove LH relay XXV and bridge terminals 87 and 30 at the relay 
base. Display on voltmeter connected to air mass sensor plug: 
battery voltage. 

If there is a battery voltage display, check the LH relay and its activa- 
tion. 

If there is no display, check leads and plug connections according to 
wiring diagram. 

b) Checking resistance of hot wire circuit at the 
air mass sensor (Q) 

Disconnect the plug connection at the air mass sensor. Connect ter- 
minals 3 and 5 at the air mass sensor with the ohmmeter. 
Display: 3.6 -4.1ft 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


c) Checking the hot wire signal (V) 

Connect the plug to the air mass sensor Take out LH relay XXV ent- 
fernen and bridge terminals 87 and 30 at the base of the relay. Con- 
nect terminals 6 and 7 at the LH control unit plug with a voltmeter. 
Display: ^ 1.6 V 

Blow on the hot wire in the air mass sensor and watch the voltmeter. 
The voltage reading must change. (~ 1.6 - 5 V) 

d) Checking the hot wire burn-off circuit (visual check) 

Run the engine with the air mass sensor installed and connected. 
When an engine temperature of > 60°C is reached, raise engine 
speed above 2000 min " 1 

and then stiop the engine by switching off the ignition. After a delay 
of approx, 4 seconds, the hot wire must glow for approx. 1 s (burn- 
off function). 

e) Emergency operating program 

The emergency operating program stored in the LH control unit is ac- 
tivated if the air mass sensor fails, so that the car can be driven to 
the nearest authorized repair shop. 

With engine warm and at engine speeds < 2000 min ' 1 « 3.5 ms ti 
With engine warm and at engine speeds > 2000 min " 1 « 6.3 ms ti 

(ti ~ injection time) 


If no pulse is audible, check: 
Power supply 

Connect voltmeter to terminal 2 of disconnected idle 
speed actuator plug and ground with the test leads. 
Switch on the ignition. 


Test point 6 

Idle speed control (V) 

Fault code 1 22 


Call up actuator activation menu point 


Check power supply according to wiring diagram, 


Display: battery voltage. 
No display: 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Checking the control signal 

Insert 2-pin DME test lead (Bosch No. 1 684 463 093) between rotary 
actuator and plug connection. 

Connect engine tester as stated in manufacturer's instructions, and 
adjust. 

Make sure that there is no contact between the lead connectinos and 
ground on the vehicle (risk of short circuit). 


With the engine running, the following display must be seen: 



Frequency approx, 100 Hz. 


If there is no audible pulse in sprte of the power supply and the sig- 
nal being present, renew the idle speed control. 

Test point 7 

Oxygen regulation Mixture preparation problems are preventing the oxygen regulator 

Control (rich) from operating within its control range. It therefore moves back to its 

Fault code 1_23 stop ' 

Test 1 : With the engine running and a CO tester connected, 

note the CO content (between 0.4-1 .2 %) 

Too lean: check intake system (test point 19) 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 8 

Oxygen regulator 
Control (lean) 

Fault code 1 24 


Mixture preparation problems are preventing the oxygen regulator 
from operating within its control range. It therefore moves back to its 
stop. 


Test 1 : 


Too rich: 


With the engine running and a CO tester connected, 
note the CO content (between 0.4-1 .2 %) 

Check fuel pressure (test point 17) 
Check injector valves for leaks 


Test point 9 

Oxygen sensor 
Open circuit 

Fault code 1 25 


a) Checking sensor signal (V) 

Disconnect the oxygen sensor plug close to the central electrics. 
Connect voltmeter at the sensor end to the single plug pin and 
ground. 



Test connection 

1 - Sensor voltage 
2, 3 = Sensor heating 

Start the engine and warm it up so that the oxygen sensor can reach 
its regular operating temperature. When the mixture is richened (for 
example when the accelerator pedal is pressed down), the voltage 
signal displayed must go up. 

Display on voltmeter: 0.1 - 1 V 


b) Checking the control unit 

Raise engine to operating temperature. Connect the exhaust tester to 
the exhaust test tube. Disconnect the oxygen sensor and connect 
the plug sleeve to ground on the control-unit side. Watch the exhaust 
tester: 
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Fault, Fault Code Possible Causes, Elimination, R emarks 

The CO content must go up. 

Important: Continue this test only until a change is noted 
in the CO content at the CO tester. 

If the control unit does not process the ground signal, check its 
coding (see testing plan page D24/28-8) before replacing it. 

Test point 10 

Injection circuit The ignition circuit monitoring relay is mounted on the retaining plate 

shut down for the LH and EZK control units. 

Fault code 1_31 !f an j gn j t j on circuit fails, the power supply to the injector valves is in- 

terrupted. 

At the same time one of the two colored LEDs integrated into the 
relay lights up. 

Injection circuit I shut down - red LED lights up. 

Injection circuit I shut down - green LED lights up. 

Fo troubleshooting, see 928 Repair Manual volume I-A, pages 28-77 


Test point 11 

Defective control unit Renew control unit 

Fault code 1 41 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Test point 12 

No power supply 
to LH control unit (V) 

a) Permanent positive 
supply (B+) 

Connect voltmeter to 
terminals 17 and 4 of LH 
control unit plug with a test 
lead. 

Display: battery voltage 

Checking current path 
according to wiring 
diagram. 


b) Power supply through 
LH relay XXV 

At the LH control unit, 
connect a voltmeter to 
terminals 1 7 and 9, and run 
to terminal 21 (ground on 
body) using test leads. The 
LH relay must be energized. 
Display: battery voltage 

No display: 

Check relay Relais XXV and 
current path according to 
wiring diagram. 
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Test point 13: Ground connections / 
Plug connections 

Ground connections 

• Engine ground, between engine and right 
side of body 

under engine. 

• Ground for ignition output stages above 
the right ignition coil. 

• Ground for control units under the fuel 
pressure regulator and the fuel pressure va- 
porizer. 

Are the ground connections tight and free from 
corrosion? 

Loosen the ground points, clean them and 
tighten. them again as specified. 

Note: 

Never start the engine when the body-en- 
gine ground lead is not connected. 
This will destroy the control unit immedi- 
ately. 

Plug connections 

Are all plug connections correctly wired up 
and not loose or corroded? Separate the plug 
connections. Neither the pins nor the sleeves 
of the plug connections must be bent or cor- 
roded. 

• At the central electrics, the relays for the 
fuel pump, EZK and LH and 

plug W. 

• At the EZK and LH control units, the 35-pin 
plug in each case. 

• Plug connection for activating the ignition 
output stages (green/white lead). Above 
the central electrics 


• At the air mass sensor, a 6-pin plug (only 5 
contacts are occupied in the plug housing). 

• At temperature sensor, II a 2-pin plug. 

• At the engine speed reference mark sen- 
sor, a 3-pin plug (behind the air mass sen- 
sor). 

• At each of the 8 injector valves a 2-pin 
plug (first remove the ring pipe cover). 

• Knock sensor plug connections. Front sen- 
sor: plug connection at the front left, below 
the fuel ring pipe. 

• Rear sensor: plug connection above the 
right fuel ring pipe at the rear. 

• Hall sensor plug connection. Behind the 
housing for the camshaft drive gear, cyl- 
inder bank 1-4. 

• Ptug connection for solenoid valve to 
operate resonance flap (at toothed belt 
cover for cylinder bank 5-8). 

• Plug connection, fuel tank venting solenoid 
(at toothed belt cover for cylinder bank 1- 
4, beiow the water hose). 

• Plug connections for the output stages (on 
the cover, left cross-wall). 

Test point 14: Fuel pump voltage (V) 

Fuel pump relay XX (XXVI) is activated by the 
LH control unit against ground. To check fuef 
pump activation, connect terminals 200 and 17 
at the LH control unit plug with the test leads 
and switch on the ignition. The relay will be 
energized and the pump will run. 
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If the pump does not run: 
Check fuse No. 42 (38). If the fuse is in good 
working order, remove the fuel pump relay and 
connect terminals 87 and 30 at the base of the 
relay. The fuel pump must then run. 

If the pump runs, check the relay or activation 
circuit. If the pump does not run, examine the 
pipes and connections leading to the pump 
and the pump itself. 



35 3/* 33 32 3) 30 29 29 27 26 25 24 23 22 21 20 19 


IS 17 16 15 Vt 13 )2 11 10 9 B 7 6 5 4 3 2 1 



Test point 16: Injector valves 
Control system (V/fi) 

If the engine can be run, pull off the injector 
valve plugs one after the other. If the injector 
valve is in good working order and combustion 
in that cylinder is correct, engine speed will fall. 
If the engine cannot be run, check: 
a) Power supply 

Pull off injection valve plug (to do this, first re- 
move the 

cover over the ring pipe). Remove LH relay 
XXV and bridge terminals 87 and 30 at the 
relay base. Connect voltmeter to the valve plug 
contacts and ground, using the test leads. 
Display: battery voltage 
If no battery voltage is displayed, check the 
current flow path according to the wiring dia- 
gram. 


b)Check injection valve coi! resistances 


Test point 15: Engine speed signal 
from EZK 

Important: the EZK control unit plug must be 
attached and the LH control unit plug 
detached. 


Pull off the valve plugs. Use an ohm meter at 
the injection valve connection contacts to 
measure the coil resistance. 

Test value: approx. 16 Q 


At the LH control unit plug, connect terminals 
17 and 1 with the engine tester leads, using 
the test leads. 


Adjust the oscilloscope as stated by Its manu- 
facturer. Start the engine with the starter 
motor. A control signal must be visible on the 
oscilloscope. 
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c) Injection output stage 

Adjust the oscilloscope in accordance with the 
manufacturer's instructions. Connect a Bosch 
test lead (1 684 463 093) between one injec- 
tion valve and plug. Connect the tester lead to 
the test lead in accordance with the manufac- 
turer's instructions. 

Important: 

Tester leads must not have any contact with 
ground. 

Start the engine. If the injection output stage is 
working correctly and the tester connections 
are correct, the following displays must appear: 

Starter speed 



Note 

If the engine does not start or if idle speed 
drops, interchange the tester connections at 
the test lead and check the tester setting. 
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Test point 17: Fuel pressure 

The fuel collection pipe has a test connection 
at the front right. Unscrew the cap nut of the 
test connection. 

Warning: the ball seal inside could fall out. 

Connect a P 378 or VW 1318 pressure gauge 
to the test connection. Start the engine and 
run at idle speed with vacuum at the pressure 
regulator. 

Test pressure 3.3 ± 0.2 bar 


If there are hot starting problems: 

Check with the engine stopped and the fuel 
pump running, without vacuum at the pressure 
regulator (to do this, remove the relay and 
bridge terminals 87 and 30): 

Test pressure 3.8 ± 0.2 bar 

- Switch off the fuel pump. Read off the pres- 
sure value at the test pressure gauge (nomi- 
nal value 3.8 ± 0.2 bar). 

~ Maximum permissible pressure drop with 
engine warm: 0.5 bar in 30 minutes. 

- If pressure drops below the specified value, 
proceed as follows: 


Build up pressure again by switching the fuel pump on briefly. Remove the return pipe at the pres- 
sure regulator )the fuel pump must not be switched on). 


No fuel escaping from the pressure 
regulator connection 


Reconnect return hose 


Fuel escaping from the pressure regulator 
connection 


Replace pressure regulator 


Build up pressure again 

1 


Disconnect rubber pressure hose 
(tank to pump) in front of the fuel 
pump 


Pressure drop 
not okay 


Pressure drop 
okay 


Fault in fuel 

injectors 

(leakage) 


Replace fuel 
pump holding 
valve 


Check fuel 
injectors. 
Replace 
leaking fuel 
injectors. 


Repeat leak test 


End 
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Test point 18: Intake system leaks 

Check all connections after the air mass sen- 
sor for tightness and freedom from leaks. 

Attach special tool 9264/1 to the air mass sen- 
sor with M 4 x 45 mm bolts and build up a 
pressure of 0,3 bar. If there are any leaks, pres- 
sure will drop in the intake system or air will be 
heard escaping.. 



L 


551-24 

Note 

On cars with oxygen regulator, flashing fault 
code 1_23 (oxygen regulator at rich stop) ap- 
pears if there are severe leaks in the intake sys- 
tem (for example the intake pipe gasket). 

Test point 19: Resonance flap 

In certain engine speed ranges and at not less 
than one-third of full engine load, the reso- 
nance flap in the intake system is opened by 
vacuum. It is also opened whenever the engine 
is started (provided that vacuum is present in 
the reservoir). 


a) Checking function of flap 

Remove the resonance flap shaft cover (rubber 
cover) attached above the intake pipe cluster. 
Using a felt marker or similar, mark a central 
line on the surface of the flap shaft (this makes 
it easier to detect opening movement). 

Start the engine: the flap will open and close 
again as the engine is started. 

When the engine is running, depress the accel- 
erator pedal to the full throttle position sud- 
denly: the flap will open and close. 
(However, this does not happen unless the en- 
gine is running at more than 3500 rpm and at 
not less than one-third of its full load.) 

b) Checking operation of resonance flap 
without running the engine: vacuum side 

Detach the vacuum supply pipe from the 
vacuum reservoir at the solenoid valve. Check 
vacuum with a vacuum tester 
0.6 bar. 

After this, build up a vacuum of approx. 0.4 
bar at the pipe to the diaphragm valve (below 
the intake air pipe cluster = the resonance 
flap will open. 

If the flap does not open: 

check diaphragm valve and supply pipe. 

c) Power supply (V) 

Use the test leads to bridge terminals 17 and 
21 at the LH control unit plug. Use other test 
leads to connect temrinal 34 of the control unit 
plug to ground = the resonance flap will 
open. 
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If the flap does not open: 
At the LH control unit plug, connect terminals 
17 and 21 with the test leads. Separate the 
plug connection at the solenoid valve. Connect 
voltmeter to plug socket (2) and ground. 
Display: battery voltage 

No display: 

Check power supply to solenoid valve by way 
of LH relay XXV according to the wiring dia- 
gram. Check that there is no break in the cir- 
cuit from LH control unit terminal 34 to the 
solenoid. 

d) Checking the control signal with the 
oscilloscope 

Attach the LH control unit plug. Disconnect the 
plug at the solenoid valve. Connect the engine 
tester with the test leads to the sleeve side of 
the solenoid valve plug in accordance with the 
manufacturer's instructions, and adjust (bei 
Bosch MOT 300/400, but select screen range 
of 20 V). While starting the engine and if the 
throttle is opened suddenly when it is running, 
the following picture must be visible on the 
tester: 


I 


Test point 20: Fuel tank venting (V) 

When the engine is at regular operating 
temperature and the throttle valve is opened 
(idle speed contact), the solenoid valve is acti- 
vated by the LH control unit with an intermit- 
tent signal to ground. The greater the airflow at 
the air mass sensor, the longer the solenoid 
valve remains open. 

a) Checking solenoid valve activation 

Connect terminals 17 and 21 with test leads at 
the LH control unit plug. Use another test lead 
to connect terminal 27 to ground (on body): 
the solenoid valve is energized. 

If the valve does not open: 
Check power supply and continuity of circuit 
from terminal 27 to solenoid valve according to 
the wiring diagram. 

b) Checking power supply (V) 

At the control unit plug, connect terminals 17 
and 21 with the test leads. Disconnect the sole- 
noid valve plug and connect the voltmeter be- 
tween the plug connection and ground with 
the aid of test leads. 
Display: battery voltage 

No display: 

Check power supply through LH relay accord- 
ing to wiring diagram. 



35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 


18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
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c) Checking control signal with 
oscilloscope 

Connect DME test lead (Bosch No. 1 684 463 
093) between solenoid valve and plug connec- 
tion. Connect the engine tester in accordance 
with the manufacturer's instructions and adjust 
it. 

Start the engine and open the throttle slightly 
(the idle speed contact must open, engine 
temperature must be > 60°C). The following 
display is then obtained: 

Fuel tank venting 



As air flow increases, the signal broadens, 

Test point 21: Alternator, regulator 

Engine misfiring may be caused by alternator 
voltage peaks. 

Remove the drive belt from the aiternator and 
start the engine. 

If this eliminates the fault, check the alternator 
and regulator. 


Test point 22: Leads K and L 

The diagnostic connectino between the LH 
control unrt and the diagnosis testers is by way 
of the two leads K and L If no diagnosis Is 
possible, the following tests must be carried 
out: 

1. Continuity test (refer to wiring diagram) 

Lfiad-L: Pin 7 (19-pole diagnostic socket 
-Pin16(LH plug) 

Lead K : Pin 8 (19-pole diagnostic socket 

- Pin 12 (LH plug) 

2. Ground short test (refer to wiring diagram) 

LeatLL: With the ignition switched on, the volt- 
age at Pin 7 (19-poie diagnostic socket) must 
be > 8 V betragen. 

LeadJS: With the ignition switched on, the volt- 
age at Pin 8 (19-pole diagnostic socket) must 
be > 8 V betragen. 

Possible fault causes: 

- Ground short or break in wiring or at plug 
connections. 

- Faulty control unit connected to these leads 
(this may be any control unit with diagnos- 
tic capability and must not necessarily be 
the LH control unit). 

Checking: disconnect plugs in succession at 
the control units with diagnostic capability until 
the voltage > 8 V. Renew the control unit 
which is causing the fault. 

- Tester faulty. 

- No power supply at the diagnostic plug. 


- No ground at the diagnostic plug. 
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Notes on idle speed and CO testing at idle 
speed; 

a) Idle speed 

The 928 S4 is equipped with an adaptive idle- 
speed cylinder filling control. This makes it un- 
necessary to adjust the idle speed of any ver- 
sion. On cars with adaptive idle-speed cylinder 
filling control, system adaptation must only be 
carried out after disconnecting the LH control 
unit from thepermanent positive supply and 
after each inspection. 

Idle speed control value with engine at regular 
operating temperature: GT 775 ± 25/min 

S4 675 ± 25/min 

b) Idle speed CO value on cars without cata- 
lytic converter 

The CO level is still adjusted at the CO adjust- 
ing screw on the potentiometer. The following 
preconditions must be observed: 

Engine at regular operating temperature 

~ Engine in good working order mechanically 
and ignition system OK 

- All electrical consumers switched off 

- Exhaust emission tester at operating 
temperature, calibrated and correctly ad- 
justed. 
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Check-Engine Lamp 

(Malfunction Indicator Light M.I.L) 

As from model year '91, Californian legislation prescribes a warning lamp which lights up if a part rele- 
vant to the exhaust gas fails. 

As a function check of the warning lamp, it lights up when the ignition is switched on and goes out 
once the engine is running when this is started without depressing the accelerator. 

The warning lamp has a flashing code to indicate a defective fault path. 

To trigger off the flashing code, fully depress the accelerator pedal with the engine off and the igni- 
tion on for 3 seconds until the Malfunction Indicator Lamp flashes. Then remove foot from accelerator. 

If no fault is recorded, i.e, no warning came from the indicator light, there appears the flashing code 



o 



LfUUUUL 


15D0 

no fault. 


1 


= Lamp on O = Lamp off 


If the warning light did indicate a warning, i.e. there is a fault, there appears a flashing code, e.g. 

112 4 


Fault code 

Constant fault (2 with loose contact) 
DME/LH control unit 



o 




nnnnjin 


1124 

Oxygen sensor 


1 


The flashing code is listed in the Diagnosing/Troubleshooting plan on page D 24/28-7. 

The fault can also be read direct using System Tester 9288. After a repair the fault memory must be 

erased using the System Tester. 
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Test point Title Page 

EZK ignition system 

Effect of faults (checklist) 3 

Fault memory 4 

Connections to plugs, EZK control unit 4 

1 Idle speed contact 5 

2 Full load contact 6 

3 Engine temperature sensor IE 7 

4 Idle and full load contact 7 

5 Load signal 7 

6 Transmission protection switch 7 

7 Knock sensor 1 8 

8 Knock sensor II 9 

9 Control unit (knock sensor) 9 

10 Hall signal 9 

1 1 Control unit faulty 10 

1 2 Permanent power supply 1 0 

13 Engine speed/reference mark transmitter 1 1 

14 Ignition circuit monitoring 12 

15 Ignition system - output stages 12 

16 Leads K and L 15 
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Diagnosis not possible 
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Fault memory, EZK control unit 


Fault memory, EZK control unit, 928 S4/GT 


Idle contact 


Full load 
contact 


L 


Knock sensor 2 


Control unit 
faulty 


Engine 
temperature 
sensor 2 


Hall signal 


Idle 
or full 
contact 


load 


Control unit 
faulty 


Load sig. LH 
term. 

25 to EZK term. 
9 


Transmission 
safety switch 


L 


Knock sensor 1 
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Plug Connections EZK 


928 GT 


89 


Temperature sensor NTC IF 


Knock sensor 1 


Knock sensor 2 



Hall sender 0 


Speed sender + 


Speed sender shield 


Transmission protection switch 

Throttle valve switch 
Full load 


Coding input 

Coding input 

Power supply 
Term. 15 from XV! 87 

(XXII) 


Diagnosis plug term. 1 1 

Ignition pulse to 
control unit 1 (left) 


Permanent positive 30 


CM 

CM 
CM 

co 

CNJ 

CNJ 

m 

CM 

CD 
CM 

CM 
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Shielding 
Knock sensor 1 

Shielding 
Knock sensor 2 

Shielding 
Hall sender 

Hall sender + 


Speed sender — 

Diagnosis inciting lead 
(L-lead) 

Throttle valve switch 
Idle speed 

Load signal from LH 25 
Coding input 


Speed pulse to 
LH 1 

Diagnosis plug 4 

Ignition pulse to 
control unit 2 {right) 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 1 

Idle speed contact Q 
Ground short 
Break 

Fault code 2 12 


Check with circuit input test, using 9288 
system tester or 9268 tester 
9268 tester 

Select the test step and depress the accelerator pedal. 
9288 display: Idle speed contact closed 

Idle speed contact open 

9268 display: 1332 (idle speed contact closed) 

0000 (idle speed contact open). 

If the display does not change, 

disconnect the plugs from the EZK and LH control units. 


Using test leads, connect ohmmeter between terminals 8 
and 18. 



35 34 33 32 31 30 29 2 8 27 26 25 2U 23 22 21 20 19 


hi 


18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 /j 


09 
<0 


Display: 

Throttle valve closed < 10 Q 

Throttle valve opening angle > 1° = <»Q 

If the idle speed contact values are not reached during this 
test, it must be repeated directly at the throttle valve switch: 

Pull off plug at throttle valve switch. Connect ohmmeter between ter- 
minals 2 and 3 of the throttle valve switch, using test leads. 

Display: 

Throttle valve closed < 10 Q 
Throttle valve opening angle > 1° = oo Q 

Check that setting is correct and adjust if 
necessary. 

Possible cause: incorrectly adjusted throttle valve switch or accelera- 
tor cable. 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 2 

Full load contact (Q) 
Ground short 

Fault code 2 13 


Check by means of circuit input test with 9288 systGm testGr or 
9268 tester 

Select the test step and depress the accelerator pedal. 
9288 display: Full load contact open 

Full load contact closed. 
9268 display: 1333 (full load contact open) 

0000 (full load contact closed). 

No display: 

Disconnect the plug from the EZK and LH control unit and connect 
the ohmmeter with terminals 18 and 26, using test leads. 



35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 


18 17 16 15 W 13 12 11 10 9 8 7 6 5 4 3 2 1 



Co 
CO 


Display: 

Throttle valve closed 
Throttle valve open 


00 Q 

< 10 Q 


If the full load contact values are not reached during this test, repeat 
the test directly at the throttle valve switch; 

Disconnect the plug at the throttle valve switch. Connect the ohmme- 
ter between terminals 1 and 2 of the throttle valve switch, using test 
leads. 


Display: 

Throttle valve closed 
Throttle valve open 


oo Q 

<10 Q 


n 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 3 

Temperature sensor II Q Disconnect the EZK control unit plug. 


Fault code 2 14 


At the EZK control unit plug, connect terminals 19 and 18 with the 
ohmmeter 

Test values at: 0°C = 4.4 - 6.8 kQ 

15-30°C = 1.4- 3.6 kQ 

40°C - 1 - 1.3 kQ 

80°C = 250 - 390 Q 

100°C = 160 - 210 Q 

If these values are not reached, test at the sensor in the thermostat 
housing. However, do not connect both contact tabs with the 
ohmmeter but test each plug contact at the temperature sensor sepa 
rately against ground (there are two independent temperature sen- 
sors). 


Test point 4 

Idle or full load 
contact 

Fault code 2 15 


To identify a ground short. 

Test as stated in test point 1 or 2 (EZK test plan) 


Test point 5 

Load signal 

Fault code 2 21 


From LH control unit terminal 25 a lead runs to EZK control unit ter- 
minal 9 and transmits a signal representing actual load. 
If a fault occurs here, check the wiring and the plug contacts, if the 
load signal is not present at the EZK control unit, the ignition is re- 
tarded in the parMoad operating range by up to 25° CS (full load 
mapped zone, as protective circuit). Renew the control unit if neces- 
sary. 


Test point 6 

Transmission protection 
switch 

(automatic transmission 
only) 

Fault code 2 26 


To protect the transmission shift elements, the ignition is retarded 
during transmission shifts. 

If a fault is indicated here, connect the voltmeter to the socket sleeve 
side of terminals 1 and 2 at the 3-pin plug in the trunk well. 



EZK-Diagnosis/T roubleshooting 

Printed in Germany - XXV, 1990 


D 28 - 7 


28 


Fuel System / Electronic Control 


928 S4 
928 GT 


Fault, Fault Code Possible Causes, Elimination, Remarks 


Switch on the ignition. 
Display: approx. 5 V 

Connect the ohmmeter to terminals 1 and 2 on the plug side 



Note 

The switch is checked with the engine running. Apply the handbrake 
and operate the foot brake. Comply with relevant safety regulations. 

Display in position P or N; 
co Ohm (switch open) 

Display in position D: 
< 1 Ohm (switch closed). 

if these values are not reached, measure directly at the switch or 
renew. 


Test point 7 

Knock sensor I Knock sensor I: sensor signal is not plausible. Check: 


Fault code 2 31 


- Knock sensor mounting (note tightening torque 
and type of screw) 

Wiring and plug connections according to wiring diagram 
Reconnect the sensors to eliminate contact resistance. 

- Is any coolant or other fluid present at the knock sensors? 

Renew knock sensor 

If the knock sensor is faulty, the ignition will be retarded (safety cir- 
cuit). 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 8 
Knock sensor II 

Fault code 2 32 


Knock sensor II: sensor signal not plausible. Check: 

- Knock sensor mounting (note tightening torque 
and type of screw) 

- Wiring and plug connections according to wiring diagram 
Reconnect the sensors to eliminate contact resistance. 

- Is any coolant or other fluid present at the knock sensors? 
Renew knock sensor 

If the knock sensor is faulty, the ignition will be retarded (safety cir- 
cuit). 


Test point 9 

Control unit (knock sensor) This fault causes the ignition to be retarded by 6' 

Fault code 2 33 o *u * . -* 

Renew the control unit. 


Test point 10 

Hall signal To check the Hall signal, disconnect the plug connections at cylinder 

Fault code 2 34 head 1-4 behind the camshaft drive gear, and insert a 3-pole adapter 

lead (VW 1501) into the signal lead. Connect oscilloscope + and - 
test leads to terminals 1 and 2 of the adapter lead. Start the engine. 


If the Hall transmitter is in good working order, the following signal 
must appear on the screen: 





Voltage signal ca. 5 V 


If the EZK control unit identifies the absence of the Hall signal, the ig- 
nition is retarded. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Test point 1 1 

Control unit faulty If this fault occurs, renew control unit 

Fault code 2 33 


Test point 12 

Permanent power 
supply 

EZK control unit (V) 


a) Permanent positive (B + ) 


Test procedure: 


If B + is not present 

the fault memory is erased 


At the control unit plug, connect the voltmeter with terminals 18 (-) 
and 35 ( + ) by means of the test leads. 

Display : battery voltage 

No display; check according to wiring diagram 

b) Power supply through EZK relay 

At the control unit plug, connect the voltmeter by means of the test 
leads to terminals 18 (-) and 29 Switch on the Ignition. 

Display: battery voltage 

No display: check according to wiring diagram 



35 34 33 32 31 3Q 29 28 27 26 25 Ik 23 22 21 20 19 ^ 


16 17 16 15 14 13 12 11 10 9 8 7 6 5 A3 2 1 
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Test point 13: Engine speed / refer- 
ence mark sensor 

This test can only be performed with an oscillo- 
scope. Connect up and adjust the workshop 
oscilloscope in accordance with the manufac- 
turer's instructions. 

Using test leads, connect the positive tester 
lead to control unit plug terminal 23, and the 
negative tester lead to control unit plug termi- 
nal 6. 



35 34 33 32 31 3Q 29 28 27 26 25 2A 23 22 21 20 19 


18 17 16 15 14 13 12 11 10 9 B 7 6 5 A 3 2 1 



CO 


Crank the engine with the starter motor. The 
screen must display sine waves of at least 3 V 
(engine speed impulses), and these must in- 
clude a higher amplitude peak (reference 
mark). 



If the voltage signal is too low (<3 V), dirt may 
have affected the distance between the sensor 
and the gear ring. 
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No display: 

Disconnect the engine speed sensor plug con- 
nection at the plug strip in the engine compart- 
ment. Using test leads, connect the lead from 
the tester to the center and outer plug contact 
(terminals 1 and 2, pin side). Start the engine. 
The sine wave pattern must be displayed on 
the screen. 


Engine speed sensor plug 
Note 

If connection 3 is grounded, the image must 
not change. 

If it changes, check sensor for continuity, cor- 
rect gap and freedom from dirt. 

Test point 14: ignition circuit 
monitoring (refer to test point 10, 
LH test plan) 

if the exhaust gas temperature changes, for in- 
stance on account of misfiring, the faulty injec- 
tion circuit is shut down. The engine then runs 
on 4 cylinders. 

An ignition circuit monitoring relay at the 
LH/EZK control unit controls this protective 
device. 2 light-emitting diodes on the relay 
housing show which injection circuit has been 
shut down. For repairs, refer to 928 Repair Pro- 
cedures, volume l-A, page 28-77. 

Test point 15: Ignition system - output stages 

Checking ignition timing 

At idle speed 675 ± 25 1/min 10° bTDC ± 2> 

928 GT 775 ± 25 1/min 10° bTDC ± 2° 
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To display a secondary image at the oscillo- 
scope, the engine tester must be switched to 4 
cylinders, since the car's ignition system is 
divided into 2 separate ignition circuits. 
Firing order: 1-3-7-2-6-5-4-8 


^ — ? 





Ignition circuit I: 


1 


4 


High-tension distributor on exhaust camshaft 
for cylinders 1-4: 


Cylinders: 


1 -7-6-4 


Ignition circuit II: 


High-tension distributor on exhaust camshaft 
for cylinders 5-8: 


5-8-3-2 


The high-tension power supply for ignition cir- 
cuit I comes from the coil installed at the front 
right, the high-tension power supply for igni- 
tion circuit II comes from the coil installed at 
the front left. 

a) Connecting the engine tester 

Connect and adjust the engine tester in accord- 
ance with the manufacturer's instructions (note 
that the 4-cyiinder measuring range must be 
selected). 

To display the ignition pattern for ignition cir- 
cuit I (right side), connect the tester to the igni- 
tion lead for cylinder 1 and the front right coil. 
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To display the ignition pattern for ignition cir- 
cuit II (left side), connect the tester to the igni- 
tion lead for cylinder 5 and the front left coil. 


5 


8 


h 



Cylinders: 
Note: 

If a fault is indicated for all cylinders, it must be 
in the primary or secondary current circuit 
from the coil to the distributor rotor. 
If the fault is indicated for one cylinder only, it 
must be located after the distributor rotor. 

b) Resistances at coil, high- 
tension distributor and spark plug 
caps 

Coll (Q/V): 


Primary resistance 
Terminals 1 + 15 
Secondary resistance 
Terminals 1 + 4 
Voltage at 
terminal 15 with 
engine running 


0.4 - 0.7 Q 


5 - 8.7 kQ 


>10 V 


High-tension distributor {Q}: 
Distributor rotor 

Suppression resistor 1 kQ 

Inspect for damage, tracking or oxidation. 


Spark plug caps (Q) 

Suppression resistor 3 kQ 

Inspect for damage, tracking or oxidation. 

c) Activating the high-tension side 

To speed up troubleshooting in the ignition sys- 
tem, the ignitrion trigger signal can be simu- 
lated. To do this, disconnect the 2-pin connec- 
tor (arrow) above the ZEL (green/white lead). 
Connect plug pins with test leads. 

Connect oscilloscope tester lead terminal 4 to 
ignition lead terminal 4. 

Switch on the ignition. If 12 V is applied at inter- 
vals to one of the two plug pins with the test 
lead, a high-tension peak should be visible 
each time on the oscilloscope screen (ignition 
trigger). 

- If no signal is visible, check: 

- Power supply to output stage and coil. 

- Ground point for output stages (under 
right-hand coil). 

- Plug connections at output stages, coils 
and high-tension distributor. 

- The high-tension components (e.g. coil, ig- 
nition leads, spark plug caps ...) 

- Wiring continuity from control unit plug to 
output stage (green lead: ignition lead I, 
white lead: ignition lead II). 
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d) Check output stage control signal 


Test point 16: leads K and L 


Check at both (disconnected) output stage 
plugs. 

Connect the positive tester lead to terminal 5 
and the negative tester lead to terminal 2 of 
the disconnected output stage plug. 
Crank the engine with the starter motor. 
The oscilloscope must display a control signal 
for each output stage plug. 


The diagnostic connection between the EZK 
control unit and the diagnosis tester is by way 
of the two leads K and L. If diagnosis is not 
possible, perform the following checks: 

1. Continuity test (refer to wiring diagram) 

Lead L : Pin 7 (19-pole diagnosis socket) 

- Pin 7 (EZK plug) 

Lead K : Pin 8 (19-pole diagnosis socket) 

- Pin 1 (EZK plug) 



KL1 2 3 4 5 


2. Ground short test (refer to wiring diagram) 

LsacLL- The voltage at Pin 7 (19-pole diagnosis 
socket) must be > 8 V with the ignition 
switched on. 

Lead K : The voltage at Pin 8 (19-pole diagno- 
sis socket) must be > 8 V with the ignition 
switched on. 


Possible causes of faults: 

- Short to ground or break in wiring or plug 
connections. 

- A faulty control unit connected to these 
lines (it may be any control unit with diagno- 
sis capability, not necessarily the EZK con- 
trol unit). 

- Checking: disconnect plugs successively at 
the control units with diagnosis capability 
until the voltage becomes > 8 V. Renew 
the control unit which is causing the fault. 

- Faulty tester. 


No power supply at diagnostic plug. 
No ground at diagnostic plug. 
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General 


FIVE SPEED MANUAL TRANSMISSION / TYPE G 28.03 



This transmission was installed worldwide in 928 cars up to June 13, 1980. 
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FIVE SPEED MANUAL TRANSMISSION / TYPE G 28.05 


Installed in 928 cars beginning with 1981 models (June 1980) 



This transmission is similar in design and repairing procedures to transmission type G 28.03, 
but has the following modifications. 

1. Transmission moved forward by 30 mm. 

2. Drive shaft longer. 

3. Transmission case with modified ribs and hexagon head bolts instead of studs 
for the rear transmission cover. 

4. Split needle bearings for loose gears. 

5. Light alloy selector forks. 

6. Modified pinion/ring gear (R = 70.70 mm). 
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FIVE SPEED MANUAL TRANSMISSION / TYPE G 28.08 



Transmission Type 

Installed In 

G 28.08 

928 S- 1983 Model 


This transmission is similar in design and repairing procedures to transmission type G 28.05, 
but the ratios are different (see page 30 - 06). 
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5-speed manual gearbox type G 28 



Type 1 

Key number 

Equipment 

Installed In 

model 

G 28/10 


5 Speed 

928 S Eur./R.o.W. 

1 985/86 

G 28/1 1 


5 Speed 

928 S USA 

1985/86 

G 28/12 


5 Speed 

928 S 4 EurVR.o.W. 

1 987/88 

G 28/13 


5 Speed 

928 S 4 USA/Japan 

1 987/88 

G 28/55* ■ 


5 Speed 

928 S 4 Clubsport 
928 S4, 928 GT 
(worldwide) 

1989/90/91 

G 28/57 

> 

5 Speed 

928 GTS 
(worldwide) 

1 992/93 


Model '88 / 89 standard with limited slip differential (40%). 

As of Model '90 standard with controlled limited slip differential (PSD). 


5-speed manual gearbox type G 28 

Printed in Germany - XXXI, 1 993 
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General 
Data 

■rU lU 

Manual transmission 
Type G 28/10/12/55 

Manual transmission 
Type G 28/1 1 /1 3 

Desinn 

Direct transmission with layshaft 


Ratios* 

Zt 

z 2 

iz 

Z 2 :Zi 

ilay 
32:22 

IZ x ilay 

Zi 

z 2 

iz 

Z 2 :Zi 

ilay 
33:21 

iz x ilay 

1 st gear 

17 ,44 

i 

2,5882 

1 ,4545 

3,7645 

17 

44 

2,5882 

1,5714 

4,0672 

2nd gear 

22 

38 

1,7272 

1,4545 

2,5122 

22 

38 

1,7272 

1,5714 

2,7142 

3rd npar 

26 

32 

1,2307 

1 ,4545 

1,7900 

26 

32 

1,2307 

1,5714 

1 ,9339 

4th fip^r 

» Ll f y G-CU 

29 

27 

0,9310 

1 ,4545 

1,3541 

29 

27 

0,9310 

1,5714 

1 ,4629 

5th gear 

direct 

1,0000 

direct 

1 ,0000 

direct 

1 ,0000 

direct 

1 ,0000 

Reverse gear 

22 
(30) 

(30) 
50 

2,2727 

1 ,4545 

3,3056 

22 
(30) 

(30) 
50 

2,2727 

i 

1,5714 

3,5714 

Final drive 

Drive pinion without hypoid displacement 

Final drive ratio 

11:30 i = 2,7272 (G28/10/55) 
11:29 i = 2,6363 (G28/12) 

15:33 i = 2,200 


Transmission oil Multigrade gear lube SAE 75 W 90 

API - Classification GL 5 (or MIL L 2105 B) 


Oil capacities 85 models and earlier = approx. 3,8 liters 

i 86 models onward = approx. 4,5 liters 

i 
i 

. . ™_ 1 

* Zi = Number of teeth on first gear wheel in the load path of the gear concerned 
Z 2 = Number of teeth on second gear in the load path of the gear concerned 
iz = Gear ratio 
ilay = Layshaft ratio 
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General 
Data 

Manual transmission 
Type G 28.57 

Type 

Direct transmission with countershaft 

Ratios* 

Zi 

Z 2 

iz 

Z 2 :Z1 

icoun 
35:24 

iz x icoun 

1st gear 

17 

44 

2.5882 

1 .4583 

3.7745 

2nd gear 

22 

38 

1 .7272 

1.4583 

2.5188 

oTu gear 

26 

32 

1 .2307 

1 .4583 

1 .7948 

*+ui yfcfar 

29 

27 

0.9310 

1 .4583 

1.3577 

5th gear 

direct 

1.0000 

direct 

1 .0000 

Reverse 

22 
(30) 

(30) 
50 

2.2727 

1 .4583 

3.3143 

Final drive 

Bevel gear without hypoid offset 

Final drive ratio 

11:30 ( = 2.7272 

Transmission oil 

Multigrade transmission oil SAE 75 W 90 
API classification GL 5 (or MIL L 2105 B) 

Capacity 

approx. 4.8 I 


* Zi ~No. of teeth of first gearwheel in power flow of respective gear 
Z2 = No, of teeth of second gearwheel in power flow of respective gear 
iz = Transmission ratio of gear 
icoun = Countershaft 
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TORQUE SPECIFICATIONS FOR MANUAL TRANSMISSION G28. 10/11 


Location 

Designation 

Thread/ 
lead 

Material 

Torque 
(Nm) 

Oil filler and 
drain plug 

^Threaded 
plug 

M 24 x 1.5 
M 22 x 1.5 


22 

Transmission 
output flange 

Hex bolt 

tit i a 1 r* 

M 10 x 1,5 

8.8 

43 

End cover to 
transmi ssi on 
housing 

Hex bolt 

M 8 x 1,25 

8.8 

22 

Side cover to 
transmi ssion 
housing 

Hex bolt 

M 8 x 1,25 

8.8 

22 

Top cover to 
transmi ssion 
housing 

Hex bolt 

M 6 x 1 

8.8 

9 

Reverse gear 
stop to 
top cover 

Hex bolt 

M 6 x 1 

8.8 

9 

Guide sleeve 
transmi ssi on 
housing 

Hex bolt 

M 6 x 1 

8.8 

10 

Back-up light 
housing 

Back-up 

1 -J nh+- 

1 1 gnt 
switch 

M 18 x 1.5 


22 

Plug to 

transmission 

housing 

Plug 

M 12 x 1.6 

5.8 

19 

Selector fork 
to selector 
rod 

Hex bolt 

M 8 x 1,25 

8.8 

25 


*Bolts with sealing rings from 86 models onward 
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Torque specification for manual transmission 


Location 

Description 

Threads/ 
Pitch 

class 

Torque 
Nm (ftlb) 

Cap and hexagon - 
nut on stud for 
preselector spring 

Nut 

M 14 x 1 

- 

50 (36) 

Drive pinion 
bearing unit/ 
transmission case 

Bolt- 

M 8 x 1,25 

10.9 

30 (22) 

Lock nut on drive 
pinion 

Nut- 

M 32 x 1,5 


300 (217) 

Ring gear/ 
differential housing- 

Bolt- 

M 12 x 1,25 

12.9 

165 (119) 
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TORQUE SPECIFICATIONS FOR MANUAL TRANSMISSION, GEAR SHIFT, CENTRAL TUBE 


Location 

Description 

Threads/Pitch 

Material 

Torque 
Nm (ftlb) 

Central tube/transmission 

Bolt 

M 10 x 1.5 

10.9 

58 (42) 

Pinion bearing assembly 

Nut 

M 42 x 1 .5 

15CrNi6 

280 (202) 

R pari no can/ 
transmission case 

Rnlt 

M ft v 1 9R 

I VI OA 1 >J 

in q 


Plug/locks 

Plug 

M 12 x 1.5 

5.8 

19 (14) 

Unnpr rnupr/ 

transmission case 

Rnlt 

J VI \J A 1 

ft ft 
o.o 

12.9 

a \/} 
16 (12) 

1 lCVTil LjCal (J t? 1 1 d> LUf / 

upper cover 

DU 1 L 

Mfiv 1 

IVI U A 1 

ft ft 
o.o 

a \/} 

Ring gear 

Bolt 

M 12 x 1.25 

12.9 

165 (119) 

Ririf* rnupr/ 

transmission case 

Rnlt 

M ft y 1 9R 

ITI O A 1 m^%J 

ft ft 

o.o 

99 t1f\\ 

Rear cover/ 
transmission case 

Nut 

M 8 x 1 .25 

8.8 

22 (16) 

Oil filler and drain plugs 

Plug 

M 24 x 1.5 


22 {16) 

viamping sieeve/ 
drive shaft 

DOIt 

M 1U x l .b 

Q Q 
O.O 

12.9 

AO /OC\ 

48 wo) 

80 (58) 

Backup light switch 

Switch 

M 18 x 1.5 


22 (16) 

Joint flange/ 
transmission outlet 

LI Ul 1 if 1 III iJ+J 1 \J 1 I 1 1 w w 

Bolt 

M 10 x 1.5 

8.8 

43(31) 

Bearing/internal selector 
rod 

Bolt 

M8x1.25 

8.8 

15 (11) 

Transmission mount/ 
transmission case 

Bolt 

M 12 x 1.5 

8.8 

85 (61) 
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Location 

Description 

Threads/Pitch 

Material 

Torque 
Nm (ftlb) 

Central tube/ 
clutch housing 

Bolt 

M 10 x 1.5 

8.8 

43 (31) 

Selector rod/ 
bearing assy, 
(selector rod coupling) 

Bolt 

M8x 1.25 


25 (18) 

Ball socket/ 
guide tube 

Nut 

BM 10 


25 (18) 

Guide tube bracket 
to body or central tube 

Nut 

M6x1 


9(7) 
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General data 

Manual transmission type G 28.03 and 28.05 

Design 

Direct transmission with countershaft 

Ratios * 

Zi 

z 2 

'z 

Z 2 : Z L 

'Vor 
32 : 23 

'Z 'Vor 

1st gear 

17 

44 

2.5882 

1.3913 

3.6010 

2nd gear 

22 

39 

1 7727 

1 3913 

2 4664 

3rd gear 

26 

34 

1.3077 

1.3913 

1.8194 

4th aear 

29 

28 

0.9655 

1.3913 

1 .3433 

5th gear 

direct 

direct 

1 .0000 

direct 

1.0000 

Reserve aear 

22 
(30) 

(30) 
50 

2.2727 

1.3913 

3.1620 

Final drive 

Drive pinion without hypofd offset 

Final drive ratio 

12:33 i = 2.7500 up to Jan. 13, 1981 
11:30 i = 2.7272 since Jan. 14, 1981 

Transmission oil 

Multigrade gear lube SAE 75 W 90 

API Classification GL 5 (or MIL-L-2105 B) 

Oil capacity 

approx. 3.8 liters 


Zi = Number of teeth on first gear meshed for selected gear 

Z 2 - Number of teeth on second gear meshed for selected gear 

i z = Gear ratio 

i Vor = Countershaft ratio 
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General Data 

Manual Transmission Type G 28.08 

Design 

Direct transmission with countershaft 

Ratios * 

Zi 


'Z 

7 * 7 

'Vor 

'Z 'Vor 

1st gear 

17 

44 

2 5882 

1.650 

4.2705 

2nd oear 

22 

38 

1 7272 

1 650 

2 8498 

3rd aear 

26 

32 

1.2307 

1.650 

2.0306 

4th gear 

29 

27 

0.9310 

1.650 

1.5361 

5th gear 

direct 

direct 

1 .0000 

direct 

1.0000 

Reverse gear 

22 
(30) 

(30) 
50 

2.2727 

1.650 

3.7499 

Final drive 

Drive pinion without hypoid offset 

Final drive ratio 

15:34 i = 2.2666 

Transmission oil 

Muitigrade gear lube SAE 75 W 90 

API Classification GL 5 (or MIL L 2105 B) 

Oil capacity 

approx. 3.8 liters 


* Z, = Number of teeth on first gear meshed for selected gear 

Z 2 = Number of teeth on second gear meshed for selected gear 

i z = Gear ratio 

i Vor = Countershaft ratio 
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General 


General Data 

Clutch 

Design 

Double disc, dry clutch with diaphragm springs, 
pulled version, engine end arrangement, hydraulically 
operated 

Pressure plate 1978/1979 models 

from 1980 models 

MFZ 2/215 KS ph (200 mm dia.; 

as spare part after depletion of stocks) 

MFZ 2/200 KS ph 

Spring pressure 1978/1979 models 

from 1980 models 
from 1984 models 

Clutch disc (flywheel end) 

5000 to 5700 N (1124 to 1281 lb) 
5400 to 5900 N (1214 to 1326 lb) 
5600 to 6200 N 
200 mm dia* 

Clutch disc (clutch end) 

200 mm dia. 


TORQUE SPECIFICATIONS FOR CLUTCH 


Location 

Description 

Threads 

Material 

Torque 
Nm (ftlb) 

Starter ring/interim, plate 

Bolt 

M 7 x 1 

8.8 

14 





(10) 

Guide tube/clutch housing 

Bolt 

M 6 x 1 

8.8 

9 





(6.5) 

Clutch slave cylinder 

Bolt 

M 8 x 1.25 

8.8 

22 





(16) 

Clamp/input shafts 

Bolt 

M 10 x 1.5 

8.8 

48 





(35) 




12.9 

80 





(58) 

Clutch housing/central tube 

Bolt 

M 10 x 1.5 

8.8 

43 





(31) 

Engine/clutch housing 

Bolt 

M 12 x 1.5 

8.8 

77 





(56) 

Clutch housing/cover 

Bolt 

M 8 x 1 .25 

8.8 

22 





(16) 

Clutch/flywheel 

Bolt 

M 8 x 1.25 

8.8 

22 





(16) 

Ball stud/clutch housing 

Ball stud 

M 6 


10(7) 



M 8 


23 {17} 

Flywheel/crankshaft 

Bolt 

M 10 x 1.25 


90+5 





(70 + 4) 
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General 


THREE SPEED AUTOMATIC TRANSMISSION 



1 — Front converter housing 

2 - Rear converter housing 

3 - Automatic transmission 

4 - Rear transmission case 

5 - Final drive 


Transm. Type 

Installed In 

A 22.01 

928 - from 1980 models 

A 22.02 

928- 1978/1979 models 
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FOUR SPEED AUTOMATIC TRANSMISSION 



1 - Front converter housing 


2- Automatic transmission 


3 - Final drive 


Transmission Type 

Installed In 

A 28.01 

928 S - standard from 1983 models 


30 ■ 08 Technical Data 
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General 


TORQUE SPECIFICATIONS FOR AUTOMATIC TRANSMISSION 
(Central Tube and Final Drive) 


Location 

Description 

Threads 

Material 

Torque 
Nm (ftlb) 

rung gear/iiywneei 

DOIT 

MoX 1 .ZD 

ion 

32 , . . 39 
(23 . . . 28) 

unve piate/iiange 

Bolt 

ft ji *i f\ . , -i «~k i— 

M 10 x 1 .25 

10.9 

54 ... 64 
(39 . . . 46) 

cngine/ciUTCn nousing 

bolt 

M 12 x 1 .5 

8.8 

70 ... 83 
(51 . . .60) 

i^iuiun n qusi ng/cQver 

DOIt 

MoXl .25 

8.8 

19 ... 23 
(14... 17) 

f^nupr nlatp/pnifpr 

Rnlt 

IVI OX 1 .ZD 

o.o 

1 0 OQ 

iy . . , Zo 

m ... 17) 

Clutch housina/ 
central tube 

Bolt 

M in v 1 r 

IVI 1 U A 1 

ft ft 
o.o 

oy . . . ho 
(28 . . . 33) 

Central tube/ 
transmission 

Bolt 

M Illy 1 R 

IVI 1 v A 1 ■ J 

10 Q 

(39 . . . 46) 

F lannp /ppnlral ^haff 

Rnlt 

QUI L 

iw in v 1 r 

IVI I U X I .o 

19 0 

Qn 
oU 

(58) 

Rnlt/Hrtiihlp rlami** 

l-HJ 1 L/ VJ V/UUI c Lflalll|J 

Rnlt 

fui in v 1 r 

IVI I U X I . o 

19 Q 

oU 

(58) 

Final Hrit/P hntKinn/ 

transmission case 

Ntlt 
IH LI L 

m i n v i r 

IVI 1 U X 1 .o 

o 
o 

on Act 

jy . . . 4o 
(28 . . . 33) 

Ring gear 

Bolt 

M 12 x 1.25 

12.9 

150 . . . 180 
(110 . . . 131) 

Side bearing cover/ 
final drive housing 

Bolt 

M8x 1.25 

8.8 

19 ... 23 
(14 . . . 17) 

Joint flange/differential 

Bolt 

M 10 x 1.5 

8,8 

39 ... 46 
(28 . . .33) 

Rear cover/ 

final drive housing 

Nut 

M8x 1.25 

8 

19 . . .23 
(14 . . . 17) 
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TORQUE SPECIFICATIONS FOR AUTOMATIC TRANSMISSION 
(Central Tube and Final Drive) 


Location 

Description 

Threads 

Material 

Torque 
Nm (ftlb) 

Bearing assembly/ 
rear transmission case 

Bolt 

M 8 x 1.25 

10.9 

27 ... 32 
(20 . . . 23) 

Pinion/output shaft 
Transmission without fixed 
governor (see page 39 - 24 a) 

Nut 

M 26 x 1 .5 

L35 V 

200 . . . 240 
(145 . . . 174) 

Pinion/output shaft 
Transmission with fixed 
governor (see page 39 - 24 a) 

Nut 

M 26 x 1.5 

L35 V 

280 
(202) 
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General Data 

Automatic Transmission Type A 22.01 and A 22.02 

Design 

Fully automatic, 3-speed, planetary gear transmission 

Ratios 

1st gear 
2nd gear 
3rd gear (D) 
Reverse (R) 

2.306 
1.460 
1.000 
1.836 

Final drive 

Pinion without hypoid offset 

Final drive ratio 

12/33 2.750 

Stall speed 

2350 + 200 rpm - 1978/1979 mod. 
2470 ± 200 rpm - from 1980 models 

Converter ratio 

2.00 

Final drive oil capacity 

Approx. 2 liters/2.1 US qt of hypoid gear lube API 
classification GL 5 (Ml L-L 2105 B) SAE 90 

Automatic transmission and 
converter oil capacity 

Approx. 6 liters/6.3 US qt total oil capacity. 
Approx. 5.5 liters/5.8 US qt oil change capacity 
including converter; ATF Dexron B 
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General data 

Automatic transmission Type A 28.01 

Design 

Fully automatic four speed planetary gear 
transmission 

Ratios: 


1st gear 
2nd gear 
3rd gear 
4th gear 
Reverse gear 

3.6760 
2.4120 
1.4360 
1 .0000 
5.1390 

Final drive 

Drive pinion without hypoid offset 

Final drive ratio 

15:33 i = 2.2000 

Stall speed 

2200 . . . 2600 rpm 

Converter ratio 

i - 2.12 

Oil capacity — final drive 

approx. 3 liters of hypoid gear lube SAE 90 APL 
Classification GL 5 (Ml L- L-2105 B} 

Oil capacity — automatic transmission 
+ converter 

approx. 8 liters total initial amount; 
approx. 6.2 liters for change including torque 
converter; ATF Dexron B sperm whale oil free 
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Clutch operation 
Checking clutch free travel 

Due to the fact that the clutch is fitted with an 
automatic hydraulic adjuster, the clutch free 
travel cannot be checked at the clutch pedal. 
To ensure proper operation of the clutch, how- 
ever, the pushrod must be adjusted correctly. 

Adjusting the pushrod 

Adjust for zero clearance with the pushrod (1) 
disengaged to allow the pushrod to be pushed 
over the pin (2) without any load being present. 
Then preload the pushrod by rotating by one 
turn and lock with nut (3). 


Adjusting the clutch spring 

To boost foot pressure, a boost spring is fitted 
to reduce the pedal force required. To achieve 
this effect, the boost spring must be preloaded 
sufficiently. 

When measuring from the inside of the spring 
cup to the center of the mounting pin, dimen- 
sion A must be 43 mm for vehicles up to 
MY '91 and 21 mm for vehicles as of MY '92 
with the clutch engaged (clutch pedal at end 
stop). 

If required, correct setting by rotating the wing 
nut or the hexagon nut, respectively. 
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CHECKING WEAR OF CLUTCH DISCS 


The amount of clutch disc wear will not be 
indicated at the clutch pedal because of the 
automatic hydraulic clutch adjustment, 



2. Visually inspect position of release lever. 
The wear limit has been reached for cars 
up to and including 1982 models when 
front edge of lever just appears in inspec- 
tion hole. 

Beginning with 1983 models there were 

changes in starter installation and 

inspection hole location. 

The wear limit has been reached when front 

edge of lever reaches end of inspection 

hole. 
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Clutch, Controls 


BLEEDING CLUTCH 


General Information 


An electric bleeder is recommended for fast and accurate bleeding. 


1* Fill tank to upper edge with brake fluid. Remove 4. Install slave cylinder and repeat bleeding 
strainer. Connect bleeder. procedures. 



2. Turn on bleeder and open bleeder screw on clutch 
slave cylinder until escaping fluid is without air 
bubbles. Depress clutch pedal several times during 
this step, 

3. If necessary (air still in system/operating travel too 
— sma ll ), unscr e w s l ave D yi i nder on c l utch housing ■■ 

Press push rod into slave cylinder against stop and 
release again slowly (bleeder switched off /tank not 
filled to edge). This will force back remaining air 
into the clutch line or master cylinder/tank. 

Note 

Never operate clutch pedal as long as slave cylinder is 
removed. 
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REMOVING AND INSTALLING CLUTCH PEDAL 



5 6 22 17 18 9 8 10 22 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Return spring 

1 

Position correctly 

The return 
spring (from 
1982 models 
on) can also be 
used in older 
cars 

2 

Retainer 


Replace if 
necessary 


! 3 

Washer 




4 

Shaft 

1 

Coat with multi- 
purpose grease 


5 
6 

Retainer 
Washer 

1 

Replace if necessary 


7 

Shaft 


Coat with multi- 
purpose grease 


8 

Retainer 


Replace if 
necessary 


9 

Washer 




10 
11 

Guide rod/ 

clutch power spring 

assy. 

Retainer 

' 

Insert assembly 
wire (see page 
30 - 2 el 

Replace if 
necessary 


12 

Bearing shaft 


Install with 
multi-purpose grease. 
Can only be pushed 
in fully when 
surfaces on bearing 
shaft and console 
are aligned. 



oraisc pcudi 

1 
1 


spacers ipeoai 
adjustment) are 
available 
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No. 

Description 

Qty. 

Note When ; 
Removing Installing 

Special 
Instructions 

14 

Washer 

1 mm thick 

LHD cars after 1982 
models (altered clutch 
pedal) 

wasner 

2 mm thick 
between two pedals 

2 

(11 


In cars with one 
2 mm thick washer 
(between two 

pefJaia/ LWU t f T 1 III 

thick washers may 
be installed (see 


15 

Clutch pedal 

1 



Spacers (pedal 
adjustment) 
are available 

16 

Bushing 

2 


Replace if 


17 

Bushing 

1 


Replace if 
necessary 


13 

Bushing 

1 


Replace if 
necessary 


19 

Stop (pad) 

2 


nepiace it 
necessary 


20 

Needle bearing 

2 


Press in flush, 
pack with all- 
purpose grease 


21 

Shaft 

1 

Press out, 
using a suitable 
sleeve for support 

Press in against 
stop 


22 

Pedal rubber cover 

2 


Replace if 
necessary 
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REMOVING AND INSTALLING CLUTCH PEDAL 


Removing 


1. Move seat back and steering wheel up to make 
procedures easier. Remove shelf if applicable. 


2. Disconnect return spring on brake pedal. Remove 
shafts for brake and clutch push rods. 



3. The guide rod for clutch power spring has an 
assembly bore. Operate clutch pedal far enough 
(press down} until bore has cleared the bearing. 
Insert 3 mm dia. wire through bore (in this 
position) to take spring force off of pedal. 



4. Remove complete clutch power spring/guide 
rod. This requires removing the retainer, 
pressing guide rod off clutch pedal and taking 
the assembly out of console. 



5. Remove brake and clutch pedals after sliding 
out the bearing shaft. 
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Installing 


1 . Check needle bearing, bearing shaft, retainers, 
stops, all sleeves and shafts, replacing if necessary. 
Coat all bearing and sliding surfaces with a multi- 
purpose grease. 


2. Install pedals. 


Note: 

Bearing shaft can only be pushed in fully, if 
surfaces on bearing shaft and console are aligned. 


3. Place complete clutch power spring/guide rod in 
console and mount on clutch lever. 


4. Take assembly wire out of guide rod and move 
clutch pedal to final stop. 


5. Mount clutch and brake push rod on pedals. 
Connect return spring for brake pedal. Check 
push rod play, correcting if necessary. 
See pages 30 - 1 and 46 -9. 
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Clutch, Controls 


REMOVING AND INSTALLING CLUTCH SPRING 


Removing 


1 . Move seat back and steering wheel up to make 
procedures easier. 
Remove tray if applicable. 


2. Remove shaft for clutch push rod. 


3. The guide rod for clutch power spring has an 
assembly bore. Operate clutch pedal enough (press 
down) until bore has cleared the bearing. Insert 
3 mm dia, wire through bore in this position. 


4. Remove complete clutch power spring/ guide 
rod. This requires removing the retainer, pressing 
guide rod off of clutch pedal and taking out of 
console. 



5. Release clutch power spring by turning winged 
nut as far as possible. 


6. Remove piece of wire and take parts off 
of guide rod. 
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Installing 

1 . Slide clutch power spring and pertinent 
parts on to guide rod. Insert piece of wire. 



A Assembly bore 


1 Bearing 


2 Clutch power spring 


3 Spring retainer 


4 Washer 


5 Winged nut 


6 Guide rod 


A 



3. Install adjusted complete part in car and 
mount on clutch pedal. 

4. Take piece of wire out of guide rod and ad- 
just clutch pedal to final position. 

5. Mount clutch push rod on pedal. Check 
push rod adjustment and correct if required. 


7 Bearing sleeve 

2. Adjust clutch power spring. Distance A be- 
tween inside of spring retainer and center of 
bearing shaft should be 43 mm*. If neces- 
sary, correct by turning the winged nut. 


* As of MY '92, dimension A is 21 mm. At the same time, the parts listed under item 1 have been 
modified. 
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REMOVING AND INSTALLING CLUTCH 


Removing 


1 . Disconnect ground strap at battery. 

2. Jobs required additionally beginning with 
1984 models: 

Remove TDC sensor on clutch housing by 
taking off air cleaner, loosening screw and 
pulling TDC sensor out of clutch housing, 
On cars with LH-Jetronic pull speed/ 
reference mark sensor for electronic 
ignition out of crankcase upper section 
while turning back and forth, after 
loosening the screw. 




4. Unscrew clutch slave cylinder, remove 
clamp on clutch hose holder and take out 
cylinder with line connected. 


Note: 

Clutch must not be operated as long as slave 
cylinder is removed. 


3. Remove lower body brace, if applicable. 
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5. a) Before 1983 Models 

Remove cover for clutch housing with 
starter and suspend from stabilizer. If 
applicable, also remove converter 
(modified shape). 



5. b) Since 1983 Models 

(Modified Starter Installation) 

Remove starter or loosen starter and 

suspend it from car. 

Take off clutch housing cover. 

If applicable, also remove catalytic 

converter. 


6. Remove coupling screws and push back 
coupling on central shaft II. In case of long 
coupling, remove plug from central tube to 
unscrew rear bolt. 



7. Remove release bearing sleeve mounting 
bolts and push sleeve toward flywheel. 



8. Mark position of pressure plate, inter- 
mediate plate and flywheel in relation to 
each other for installation later. 
For dowel pin centered clutches drive 
the cylindrical pins in direction of 
pressure plate with a punch far enough so 
that they are beyond the centering bore 
of the flywheel. Check visually at opening 
of intermediate plate (arrow). 

Beginning with 1984 models one of the 
three centering pins is stepped (6 mm dia. 
in area of intermediate ring/pressure plate 
and 8 mm dia. in flywheel). 
Consequently the intermediate ring can 
only be installed in a certain position to 
the flywheel (see intermediate ring on 
page 30 - 16 a). 

Remove stepped centering pin (large bore 

in flywheel) completely. 

This is only possible in direction of the 

flywheel. 

Drive the other two centering pins in 
direction of pressure plate as described 
above, until they are beyond the centering 
bore of the flywheel (do not remove 
completely). 
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Beginning with 1984 models 



9. Unscrew the clutch mounting bolts one 
after the other by 1 to 1 1/2 turns until 
pressure is removed from the pressure 
plate. Disconnect release lever at ball stud, 
by pushing the release lever down toward 
the flywheel. Now remove the mounting 
bolts. 


Note: 

Th e 'p ress u re "plate r e m a i n s pre load ed a n d 
removal will be easier by using 4 mm thick 
wire brackets (locally made) underneath the 
bolt heads before loosening the mounting 
bolts (less force required/brackets bevelled). 
In addition, it will not be necessary to 
unscrew the mounting bolts in steps of 1 to 
1 1/2 turns. 

Also refer to point 6 on page 30 - 6 and 
point 2 on page 30 -17. 


10. Push back entire clutch (pressure plate, 
intermediate ring with starter gear ring, 
both clutch discs, release lever, release 
bearing sleeve, central shaft I) and 
remove downward. 



Installing 

1 . Check and, if necessary, replace clutch 
parts prior to installation. Also refer to 
"Disassembling and Assembling Clutch", 
"Clutch Control Ball Stud Versions" and 
"Checking Discs, Pressure Plate and 
Intermediate Plate". 

2. Prior to installation push intermediate 
ring at the three adjusting elements in 
direction of the release bearing. If 
applicable, pre-load clutch pressure plate 
(see page 30-17). 
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3. Assemble clutch (hubs of discs face release 
bearing, correct location of centering pins 
from intermediate ring for dowel pin 
centered clutches — see page 30 - 18). Guide 
clutch into clutch housing and center discs 
with drive shaft in grooved ball bearings of 
crankshaft. 



Note: 

The discs are different. Disc I (sometimes 
marked with white paint dot) is between 
flywheel and intermediate ring. Disc II 
(larger liner springs or longer hub) is between 
pressure plate and intermediate ring (see 
page 30-14). 

When installing discs on short central shaft 
make sure residual unbalance sides (yellow 
arrow/black side) are offset 180° opposite 
each other. 



4. Note marks when installing pressure plate, 
intermediate ring and flywheel. 

Guide centering pins of a dowel pin 
centered clutch into the flywheel. 
Beginning with 1984 models guide in far 
enough that correct position of inter- 
mediate ring (missing centering pin) to 
flywheel (large bore) is given. 
Insert mounting bolts. 

5. On cars from 1984 models on align 
stepped centering pin with centering bore 
in intermediate ring and drive it in from 
the flywheel side. 


6. Screw in clutch mounting bolts uniformly 
until the clutch is held tight. 
Make sure that central shaft I moves easily. 
Then remove the clips from underneath 
the pressure plate bolt heads. If applicable 
(since 1984 models), drive stepped 
centering pin further against stop, 



30-6 


Removing and Installing Clutch 


Printed in Germany 


Note: 

Differences in tolerances could make it 
difficult to guide in the dowel pin-centered 
clutch, Should this apply, position the 
centering pins as for removal in point 8. 
Guide in clutch and insert mounting bolts. 
Drive in centering pins after they have been 
aligned with the flywheel bores (reposition 
pressure plate for this purpose}. After 
tightening the mounting bolts, drive in 
centering pins until they are flush with the 
pressure plate. 


7. The forks of the stop brackets must rest on 
the stop of the intermediate plate on the 
flywheel end on both sides. This will 
produce a gap of 0.7 to 1 .0 mm or 1 .2 to 
1 .5 mm (see sketch). Push back the 3 forks 
of the stop brackets uniformly on both 
sides with a screwdriver (in direction of 
pressure plate). This alone will guarantee 
proper function of the clutch and stop 
brackets. 



1 - Intermediate ring housing 

2 — Intermediate ring stop 

3 - Adjusting element 

4 — Fork 

5 - Gap of 07 to 1 .0 mm or 1 .2 to 1 .5 mm 

6 - Position of fork on stop 
A — Release bearing side 

S - Flywheel side 



8. Mount release bearing sleeve, 

9. Connect release lever at ball stud. Place 
ball stud and ball socket opposite each 
other and press down release lever 
toward the rear until the lever engages. 

10. First mount coupling on central shaft I. 
Center bores of coupling on shafts 
accurately. Install cover for clutch bell 
housing and slave cylinder. 

Note: 

Location of slave cylinder piston rod 
can be checked through inspection hole. 

11. Install lower body brace, if applicable, 
positioning correctly. Protruding support 
plate on lower body brace must face 
forward to cover for clutch bell housing. 
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REMOVING AND INSTALLING SINGLE-DISK 
CLUTCH 

'87 MODELS ONWARD 
ENGINE TYPE M 28 .41 
Removing 

1* Detach ground lead from battery. 


2, Remove complete lower engine 
guard. 


3. Unbolt clutch actuating cylinder, 
disconnect clutch hose holder 
from oil pan and allow cylinder 
to dangle with line connected. 


Note: 

Never depress the clutch with 
actuating cylinder disconnected. 


4. Unbolt starter motor, withdraw 
and leave on bracket. 


5. Unbolt exhaust flanges on left 
and right manifolds and detach 
air injector. 


6. Remove cover from clutch housing, 

7. Remove clamping sleeve cap screws 
and push sleeve back along 
central shaft II. If long 
clamping sleeve is fitted, remove 
plug in central tube to permit 
removal of the rear screw. 


928 


8. Remove securing screws for guide 
tube and push guide tube toward 
flywheel . 


9. Disengage release lever from 
ball joint by pressing lever 
down toward flywheel. 

10. Fabricate three sheet-metal 
angles (2 mm thick), if no 
angles are installed. 


33 



38 - 


Note: 

These improvised angles are used to 
tension and position the genuine 
Porsche spare parts. 
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11. Insert angle in notch of pressure plate and 
slacken mounting bolts. Drive centering 
pins out of flywheel toward pressure plate. 



12. Remove mounting bolts uniformly one 
after the other and remove pressure plate 
from bottom, complete with release lever, 
guide tube, driven plate and central shaft 1. 

Note 

1 . The straight pins for the TDC sensor must 
point downward to permit removal of the 
complete clutch (risk of damage). 

2. Lubricant "Optimoly HT' has been replaced 
by "Optimoly Olista Longtime 3EP". To be 
used on clamping sleeve, drive shaft, clutch 
release lever, guide tube and clutch release 
bearing. 

3. As of Model '93, engine type 

M 28.49.928 GTS, the clutch release bear- 
ing is fitted with a plastic guide sleeve. 
Guide tube and guide sleeve are fitted with- 
out grease and must not be greased 
either when repairs are made in this area. 


Installing 

1 . Install pre-loaded pressure plate with driven 
plate in clutch housing, center drive plate 
with central shaft 1 in deep-groove ball bear- 
ing of crankshaft and tighten mounting bolts 
1 to 1/2 turns. 

2. Fit guide tube. Make sure that the guide 
tube is seated correctly in the correspon- 
ding cutout in the clutch bell housing and 
that the entire contact surface of guide tube 
and clutch bell housing is in contact. 

3. Engage release lever by placing ball and 
socket opposite each other and pressing re- 
lease lever down and back until it is felt to 
engage. 

4. Attach ca Imping sleeve to central shaft 1 
first. Align holes of clamping sleeve on 
shafts. 

5. Uniformly tighten mounting bolts of presure 
plate. Tightening torque 22 Nm (16 ftlb) 
remove angles (3 of). 


Rem. and Intalling clutch single-plate clutch as of MY'87 
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6. Check centering pins. Using a depth gauge, 
measure from the rear of the flywheel (en- 
gine side) through the bore to the centering 
pin (approx. 4 mm). 

7. Insert slave cylinder into clutch bell housing 
and tighten cover. Then fit slave cylinder 
into place. 


30 - 6d Removing and installing clutch, single-plate clutch as of MY '87 

Printed in Germany - XXXI, 1993 


928 


Clutch, Controls 


30 



Printed in Germany - IV, 1980 


Disassembling and Assembling 
Clutch (Diameter-Centered) 


30-7 


Clutch, Controls 


92 8 


No. 

Description 

Qty. 

Removing 

Li \ 1 Ji 

Note When: 

Installing 

Special 
Instructions 

1 

i 

Bolt 

2 


Tighten to specified 
torque 


2 

Washer 

2 


Replace if necessary 


3 

Guide tube 

1 


Coat sliding surface 
for release bearing 
with MoS 2 


4 

Short drive shaft 

1 


Thin coat of 
Optimoly HT on 
splines (use hard 
brush ) 

U P *w* vf ■ [ 

page 30 - 9 

5 

Bolt 

6 

Loosen one after 
the other by 1 to 
1 1/2 turns 

Screw in uniformly 
to specified torque. 
Then remove 
assembly clip 


6 

Washer 

6 


Replace if necessary 


X7 

Pressure plate 

1 

See note 

Check for wear. 
Lubricate pre-load 
washer in area no. 12 
and no. 15 with 
Optimoly HT 


8 

Clutch disc H 
(spring- loaded, 
0 85 - 1 15 mm) 

1 


Inspect; thin coat of 
Optimoly HT on 

tion to no. 10 

Hub length: 
20 mm 

page 30 - 9 

X 9 

Intermediate ring 

1 

See note 

Prior to installing 
push on 3 adjusting 
elements toward 
release bearing 


10 

Clutch disc 1 
(not spring* loaded/ 
or slight spring load, 
0 - 0.4 mm) 

1 


Inspect; thin coat of 
Optimoly HT on 
splines; watch posi- 
tion to no. 8 

Hub length: 
20 mm 

page 30 - 9 

11 

Snap ring 

1 


Important! Install 
snap ring so that gap 
is between retainer 
(turning lock) on 
release bearing or 
offset to groove in 
new version release 
bearing 



30-8 


Disassembling and Assembling Clutch (Diameter Centered) VIII, 1984 - Printed in Germany 


92 8 


Clutch, Controls 


No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

12 

Thrust washer 

1 


Position correctly 


13 

Release bearing 

1 


Don't wash, only 
wipe dry. Coat 
sliding surfaces for 
guide tube with 
MoS 2 and in release 
lever with a white 
lubricating paste 

Note correct 
combination 
with release 
lever 

1 A. 

I H 

neiease lever 

i 


Coat bearing surface 
for slave cyL piston 
rod with white solid 
lubricating paste and 
cams for release bear- 
ing with MoS 2 . 

Note correct 
combination 
with release 
bearing and 
ball stud 

15 

Washer 

1 


Position correctly 


t o 

onap ring 

I 


Position correctly 

Only for initial 
version 

16A 

Ball socket bushing 

1 


Position correctly. 
Coat with solid white 

1260006). Press in 
with VW 421 

For modified 
or present 
version 

1 7 

Rnlt 

p. 




18 

Washer 

6 


Replace if 

fcr^t jf^ .FT. j^m J*. A m-m u- % J 

necessary 


X19 

Starter ring 

1 

See note 

After installing give 
teeth light coat of 
Optimoly HT 


20 

Bolt 

9 


Torque: 90 + 5 Nm 
(65 + 4 ftlb) 


X21 

Flywheel with 
centering collar 

1 

See note 




Note 

The parts marked with a ''X" in the chart have been 
balanced together in manufacturing and must there- 
fore be marked when removing, to guarantee in- 
stallation in same position later. 


Insofar as central shaft I (928.421.235.16) is 
installed (only possible as from certain chassis 
numbers/replaces 928.423.235.13 after depletion 
of stocks). Identification: dull silver, when splines 
of clutch discs and central shaft I are not coated 
with Optimoly HT but instead with Optimoly 
Olista Longtime 3 EP, 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Bolt 

2 


Tighten to 
specified torque 


2 

Washer 

2 


Replace if 
necessary 


3 

Guide tube 

1 


Coat sliding 
surface for release 
bearing with 
MoS 2 

See page 
30-13 

4 

Central shaft I 

^ 

1 


Lubricate splines 
with grease 
depending on 
version 

See page 
30 - 13 and 
30 - 16a 

5 

Bolt 

6 

Loosen one 
after the other 
and by 1 to 
1 1/2 turns 

Screw in 
uniformly and 
tighten to spe- 
cified torque. 
Then remove clip 


6 

Washer 

6 


Replace if 
necessary 


X7 

Pressure plate with 
three centering bores 

1 

See note 

Check for wear. 
Give preload 
washer light coat 
of Optimoly HT 
in area of no, 12 
and no. 15 


8 

Clutch disc 1 1 
(spring-loaded) 

1 


Inspect. Lubricate 
splines acc. central 
shaft 1. Watch 
position to no. 10 

See page 
30 13 and 
30 - 1 6 a 

X9 

Intermediate ring 
with riveted starter 
ring 

1 

See note 

Prior to installa- 
tion push three 
adjusting elements 
toward release 
bearing. Thin coat 
of Optimoly HT 
on spline of 
starter ring after 
installation 

See page 
30-13 

10 

Clutch disc I 
(spring-loaded) 

1 


Inspect. Lubricate 
splines acc. central 
shaft I. Watch 
position to no. 8 

See page 
30 - 13 and 
30 - 1 6 a 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

11 

Snap ring 

1 

Important! Install 
snap ring so that gap 
is between retainer 
(turning lock! on 
release bearing or on 
new release bearings 
offset to groove in 
release bearing 


12 

Thrust washer 

1 

Position correctly 


13 

Release bearing 

1 

Don't wash, only 
wipe dry. Coat 
sliding surfaces for 
guide tube with 
M0S2 and sliding 
surface in release 
lever with solid 
wmte paste 


14 

Release lever 

1 

Coat bearing surface 
for slave cylinder 
piston rod with 
solid white paste 

Coat contact 
areas for 
release bearing 
with M0S2 

15 

Washer 

1 

Position correctly 


16 

Ball socket bushing 

1 

Position correctly. 
Coat with solid 
white paste 
(AOS 1260006). 
Press in with VW 421 


1 7 

Centering pin 

3 

Straighten or replace 
damaged pins. 
Protrusion beyond 
bearing surface of 
intermediate ring 
on flywheel 
3.5 — 0.5 mm. Must 
have tight fit 


18 

Bolt 

9 

Torque: 90 + 5 Nm 
(65 + 4 ftlb) 


X19 

Flywheel with 
centering bores 

1 




Note 

Parts in table marked with "X" were balanced 
together in manufacturing and must therefore be 
marked prior to removing for installation in same 
position later (also refer to procedures}. 
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CHANGES ON CLUTCH/ 
INSTRUCTIONS FOR REPLACEMENTS 


Clutch discs with symmetric liner springs and a longer hub were introduced as from 
December, 1980 in standard production to improve engaging behavior. 
In conjunction with this changes were also necessary on the clutch intermediate ring, 
central shaft I and release bearing tube. 

From 1984 models on cars have a separate test connection to check the ignition timing. 
This changed the dowel pin centering of the clutch in such a manner that the intermediate 
ring can now only be installed in correct position to the flywheel. 


Survey of Changed Parts 


Description Up to Dec, 1980 Changed/Presently 


Clutch disc I (front) 928.116.011.23 928.1 16.01 1 .27 or 


928.116.011.33 


Clutch disc 1 1 (rear) 


928.116.011.24 


928.116.011.28 or 
928.116.011.34 


Intermediate ring 


928.116.033.17 


928.116.033.22 
since 1984 mod. 
928.116.033.26 


Central shaft 


928.421.235.12 


928.421.235.13 or 
928.421.235.16 


Release bearing tube 


928.116.087.11 


928.116.087.13 
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CROSS REFERENCE OF ORIGINAL AND CHANGED / PRESENT PARTS 


Part Description 


Original Version 


Changed/Present Version 


T. Clutch disc I 
(front) 


928.116 011.23 

Liners riveted tight on both sides 

with each rivet. 

Without gap between liners. 

Slight liner spring load 

(0.0 ... 0.4 mm) 

Hub length; 20 mm 


928.116.011.27 or 928.116.011.33 

Liners riveted alternately with 

only every second rivet. 

Gap between liners. 

Liner spring load 

(0.5 ... 0.8 mm) 

Hub length: 20 mm 



2. Clutch disc II 928.116.011.24 

(rear) Liner springs with each 2 spring 

plates 

(0.85 ,..1.15 mm) 
Hub length: 20 mm 


928.116.011 .28 or 928.1 16.01 1 .34 
Liner springs with each 1 spring 
plate 

(0.5 ... 0.8 mm) 
Hub length: 29 mm 
Note: 

Disc with a hub length of 25 mm 
were used a short time. They also 
belong to new version. 
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Part O^scr iptiori 


Ornjfrreri Version 


Changed /Ft esem Version 


3. Intermediate ring 


928.116.033.17 
Travel: 0.7 ... 1 .0 mm 
Label 3059 008 001 

Note; 

If the label is missing, the 


928.116.033,22 
Travel: 1.2 ... 1.5 mm 
Label 3059 008 101 
since '84 models 928.1 16.033.26 
(modified dowel pin centering, page 30 - 16 < 
could be determined as follows. 


Press down clutch ring from starter ring side against stop. 
Determine gap distance on guide with a feeler gauge blade. 

New version — at least 1 .2 mm 
Old version - at least 1.0 mm 



4. Short drive shaft 928.421.235.12 

Tooth distance "A 
51 mm 


** 


928.421.235.13 (gray/black) or 
928.421.235.16 (dull silver) 
Spline distance "A" 56 mm 



5. Guide tube 


928.116.087.11 

Total length distance "X" 

50 mm 


928.116.087.13 
Total length distance "X' 
49 mm 
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Replacement Procedures: 

Intermediate ring, central shaft and release bearing tube are no longer available in the 
original version. 

Clutch discs I and II are still available in original version for the diameter and dowel pin 
centered clutch. 

Parts of the modified/present and original version may not be installed together in one car. 
See remarks for exceptions. 

Check chart below when repairing clutches with modified/present clutch parts (dowel pin 
centered clutch). 


Part Description 


Part Number 


Version 


Clutch disc I 


Intermediate ring 


Clutch disc II 


Central shaft I 


Release bearing tube 


928.116.011.27 or 
928.116.011.33 

928.116.033,22 or 
928.116.033.26 

928.116.011.28 or 
928.116.011.34 

(928.421.235.12) 
928.421 .235.1 3 or 
928.421.235.16 

928.116.087.13 

or 

928.116.087.11 modified 


Modified (see remarks) 
Present 

Modified 

Since 1984 models 
(see remarks) 

Modified (see remarks) 
Present 

Original version 
Modified version 
Present version 
(see remarks) 

Modified/present 

Original version 
(see remarks) 


Remarks: 


Clutch Discs I and 1 1 

Modified clutch discs I, 928.1 16.01 1 .27, and 1 1, 

928,1 16.01 1 .28, were replaced with clutch discs, 

928.1 16.01 1.33 and 928.1 16.01 1 .34 (different liner grade). 

Identification: color of liners. 

Clutch discs 928.1 16.01 1 .27 and 928.1 16.01 1 .28 will not be available after depletion of 
stocks. 

Clutch discs with different type liners should not be installed together in one car. 
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Beginning with 1984 models there is a separate test connection, which is connected with a 
TDC sensor, for checking the ignition timing. The TDC sensor signal is triggered by two 
cylindrical pins which are pressed in the gear ring of the clutch intermediate ring. This makes 
precise positioning between the intermediate ring and flywheel necessary. 
This position is guaranteed, in that one of the three centering pins in the intermediate ring 
has two different diameters on each end, namely 6 mm and 8 mm. A centering bore in the 
flywheel now has a 8 mm diameter. Consequently the intermediate ring can only be mounted 
in one position. 



Central Shaft I 

The first version of central shaft 928.421.235.12 (no longer available) was sometimes 
installed together with new clutch parts. 

The modified central shaft 928.421 .235.13 was replaced with central shaft 928.421.235.16 
(hard nicle-plated/same size) as from June of 1 983. Central shaft 928.421 .235.1 3 will no 
longer be available after depletion of stocks. 

Axial movement of clutch discs on central shaft I is better after long operating time when 
using the hard nickle- plated version in conjunction with the specified lubricant. 

Identification: 928.421.235.13 gray/black 

928.421.235.16 dull silver 

Lubricant specifications for splines (central shaft I and clutch discs): 

928.423.235.12 and Xrt . , 1|T 

928 423 235 13 very n coat of Optimoly HT 

928.423.235.16 coat of Optimoly Oltsta Longtime 3 EP 

(Part No. 000.043.024.00) 

Release Bearing Sleeve 

When repairing clutch, the old release bearing sleeve 928.116.087.11 with a total length of 
50 mm can be ground off to a length of 49 mm. 


Printed in Germany - VIII, 1984 


Disassembling and Assembling Clutch 30 - 16a 
(Dowel Pin Centered) 


928 


Clutch, Controls 


30 


DISASSEMBLING AND ASSEMBLING CLUTCH 


Differences in tolerances could make it necessary to 
preload the clutch to be able to install the release 
bearing and release lever. 


Disassembling 


3. Place pressure plate and release lever on a work- 
bench. Press down on thrust washer and remove 
snap ring of release bearing. Bent section of 
release lever should project over workbench so 
that pressure plate and thrust washer can move 
downward and make the snap ring accessible. 


1 . Pry the pressure plate off of the intermediate plate 
uniformly (if a dowel pin-centered clutch). 


2. Place pressure plate in a press so that, when pre- 
loading, the release lever can be moved out down- 
ward without interference. Preload pressure plate 
carefully until 4 mm thick locally made wire tool 
can be slid underneath heads of mounting bolts. 




Assembling 


1. Install diameter- centered or dowel pin-centered 
pressure plates and intermediate plates only 
with the matching flywheel. 
See page 30 - 7 for flywheel of diameter- 
centered clutch. 

See page 30 - 10 for flywheel of dowel pin- 
centered clutch. 


T 


E 


t 



C3 . 3 2 


parts of clutch and, if necessary, replace 
(also refer to page 30 - 23/24). Also slide 4 mm 
thick locally made wire tool underneath bolt 
heads of new version pressure plate. Place this 
pressure plate on a level plate in a press for 
preloading. Bearing surface on pressure plate 
must not scrape on pressure plate housing while 
pressing together, 
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Note 

Don't forget to remove wire clip after installation of 
clutch. 



3. Inspect ball socket bushing (snap ring) in release 
lever. If necessary, install a new ball socket bushing 
and press in against stop with Special Tool VW 421 . 
Vent hole in release lever must not be covered, 
otherwise ball socket bushing would spring back 
when air can't escape. 


4. Lubricate bearing surface of release bearing in 
release fever as well as both sides of preload washer 
for pressure plate in area of release bearing with 
Optimoly HT. Mount release bearing with washer 
and release lever on pressure plate. Gap of circlip 
should be between retainer on release bearing or 
offset to groove in release bearing when bearing has 
an opening. 



5. Check position of centering pins of a dowel pin- 
centered clutch, correcting if necessary. 
Protrusion of pins over bearing surface of inter- 
mediate plate on flywheel: 3.5 - 0.5 mm 
(distance A) * 



6. Push intermediate plate in direction of elease 
bearing on the three adjusting elements. 


7. Assemble clutch, observing the following points: 

a) Yellow arrows on discs are mounted 180° 
opposite (residual 


Only applicable for the two 6 mm diameter 
centering pins of cars beginning with 1984 
models, since the stepped 6/8 mm diameter pin 
is removed for installation and removal. 
Distance A could also not be reached. 


b) White mark on disc (without spring-loaded 
liner) faces flywheel. 

c) Hubs of discs face release bearing. 
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d) Transfer residual unbalance mark of discs 
(yellow arrows) to engine side of same 
{facilitates assembly work). 

e) Mark pressure plate before installing; drive 
pressure plate of dowel pin centered clutch on 
to centering pins or into intermediate plate 
with a plastic hammer far enough, so that the 
drive plate located between both can still be 
moved with short drive shaft (central shaft I). 

f) Pressure plate and intermediate plate are also 
marked with dots of white paint (residual 
unbalance/heavy side), which are mounted 
offset 180° (opposite). This must be con- 
sidered when replacing one or both parts. 

g) Recheck protrusion of centering pins on fly- 
wheel (3.5 - 0.5 mm), correcting if necessary. 

h) Lubricate parts to specifications (see table); 
however lubricate the starter ring after 
installation of the clutch. Don't forget to 
lubricate guide tube for the release bearing. 
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CLUTCH LINKAGE VERSIONS 

The following modifications have been made to the clutch linkages since the beginning of production. 

- Bait stud (no. 3) for release lever changed from 10 mm dia. to 19 mm dia. 

- Release lever fitted with plastic bushing (no. 2) to take ball stud. 

- Release bearing (no, 5) with vulcanized rubber pads to suppress noise and prevent turning. 


Part Description 


Original Version 


Modified/Present Version 


1 Release lever 

2 Bushing 

3 Ball stud 

(see page 30-21) 

4 Washer 


b = small width 

(snap ring) 

10 mm dia. 


Without turning lock 



b = large width 
Available 
19 mm dia. 

Available. Bail socket bushing 
not available for version 2 
(see page 30-21) 

With vulcanized rubber pads as 
turning locks (won't fit in release 
lever of original version) 



* Parts no longer available. When replacing all parts of either the original or present version 
must be installed. 
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REPLACING BALL STUD 


1 — Original version with 10 mm ball diameter. 
M 6 threads (originally this version was 
without threads, also refer to "Replacing Ball 
Stud"). 


1. Unscrew ball stud after removing clutch (air 
cleaner removed}. 


Note 


2 - Modified version, 19 mm ball diameter 
M 6 threads without washer (was used 
in standard production). 


Ball studs are locked with Loctite so that removal 
must be done carefully and perhaps turning back 
and forth several times will be necessary, 
Heat a removed clutch housing (up to about 
250 °C/480 °F) to facilitate removal of the ball 
stud. 


3 - Modified version, 19 mm ball diameter, 
M 6 threads with washer. 


4 - Present version, 19 mm ball diameter, 
M 8 threads with washer 


2. Clean threads with, for example, Loctite Cleaner 
0706 prior to screwing in a new ball stud 
(19 mm dia. instead of 10 mm dia.). Spread a 
thin coat of Loctite 270 on thread flanks. 
Screw ball stud version 3 with washer in clutch 
housing. After depletion of stocks version 3 will 
no longer be available. Then use ball stud 
version 4 with washer (tap M 8 threads in 
clutch housing). 



The ball stud in cars prior to Chassis Number 

928 820 0491 

is not screwed, but pressed in. On these cars the 
replacement of the ball stud will require installing 
a M 6 th r e aded insert in the hnre, p g Hplirnil 


For ball stud version 4 (after depletion of version 3 
stocks) the clutch housing has 8 mm threads 
(without a threaded insert). 
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These jobs can only be performed after removal of 
the clutch housing. 


REMOVING AND INSTALLING CLUTCH 
HOUSING 



Removing 


1 . Remove front exhaust lines. 


2. With clutch removed unscrew mounting bolts 
for central tube to clutch housing and clutch 
housing to engine. 


3. Remove both mounting bolts of transmission 
mounts on rear axle cross member. 



4. Apply tire iron on transmission and rear axle 
cross member. Push back transmission and 
central tube far enough so that the clutch 
housing can be removed. 
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CHECKING CLUTCH DISCS 


Installation in reverse order. 
Watch specified torque. 


1. Inspect splines. Clutch discs must slide easily on 
short drive shaft. Slight radial play is designed 
in and is not important. 


2. Inspect rivets. Replace clutch disc when in 
doubt. 


3. Inspect clutch linings. If clutch linings are 
covered with oil, burnt, damaged or worn 
locally, install a new clutch discs. 


4. Check lining thickness of clutch discs. Measure 
distance from lining to highest point (rivet) on 
all four linings. Replace clutch discs when less 
than 0.3 mm. 


Note: 

See page 30-14 for former version clutch discs. 

Since clutch discs will be subject to different 
degrees of wear in operation, the lining thickness 
will vary. On unsprung disc the flywheel end lining 
between the flywheel and intermediate plate (white 
dot of paint) will be considerably thinner. 


5. Check clutch discs with lining for lateral runout 
Max. permissible lateral runout at 190 mm dia.: 
0.4 mm. 
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CHECKING CLUTCH PRESSURE PLATE 

Clutch pressure plates have not been designed to 
permit overhauling or repairing. Checking is limited to 
dry cleaning and removing of dust with compressed 
air and emery cloth as well as a thorough visual 
inspection. 

1. Clean clutch. Clean bearing surface of pressure 
plate with emery cloth, if necessary. Then blow 
out entire mechanism thoroughly with compressed 
air. 


2. Check tips of diaphragm springs for traces of wear 
from clutch release bearing. Scoring to a depth of 
0.3 mm is not significant 

3. I nspect bearing surface of pressure plate for 
cracks, burnt spots and wear. Check deflection 
with a steel ruler. Pressure plates with up to 

0.3 mm deflection inward (measured with a feeler 
gauge blade} can still be used. 

4. Inspect spring connections between pressure plate 
and cover for cracks. Check tightness of rivets. 
Replace pressure plates with damaged or loose 
rivets. 


CHECKING CLUTCH INTERMEDIATE PLATE 

Clutch intermediate plates have not been designed 
to permit overhauling or repairing. Checking is 
limited to dry cleaning and removing of dust with 
compressed air and emery cloth as well as a 
thorough visual inspection. 

1. Clean intermediate plate. Clean bearing surfaces 
with emery cloth when necessary. Polish out 
burnt spots. Blow out entire mechanism with 
compressed air. 

2. Check bearing surfaces for cracks, burnt spots 
and wear. Check deflection with a steel ruler. 
Intermediate plates with up to 0.3 mm 
deflection inward (measured with a feeler 
gauge blade) can still be used, 

3. Inspect spring connection between intermediate 
plate and intermediate plate housing for cracks. 
Inspect rivets for tight fit and adjusting elements 
for damage, replacing intermediate plate if 
necessary. 

4. Check tight fit of centering pins in intermediate 
plate of dowel pin centered clutch. Straighten 
or replace bent or damaged centering pins. 
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IMO. 

Description 

Uty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Circlip 

1 

Replace, concave 
side faces in, make 
sure of proper fit 


2 

Push rod 




3 

Rubber cover 

- 

Replace 


4 

Retaining ring 

1 



5 

Piston 

1 



6 

Dust cover 

1 

Replace, coat very 
slightly with brake 
cylinder paste 


7 

Spring 


Position correctly 


8 

Oust cap 




g 

Bleeder screw 




10 

Clutch slave cylinder 


Clean thoroughly 
with gasoline. Apply 
a very thin coat of 
brake cylinder paste 
to cylinder bore 
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Checking clutch disc for wear 

Clutch disc is removed 
Checking: 

Using a depth gauge, check thickness of 
lining to rivet head (dimension X). 

Note 

Measure only on flared rived head side. 


Dimension X is approx. 1.4 mm for new 

clutch discs. 

If dimension X is down to 0.3 mm, the clutch 
disc is worn and must be replaced. 
Please note that lining wear is not linear 
over the entire life of the clutch. 
Wear decreases considerably as the clutch 
mileage increases. 




1 - Lining 

2 - Clutch disc/lining spring 


Checking clutch disc for wear 
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No. 

Description 

Special Tool 

Remarks 

1 

Transmission holder 

9162 


2 

Depth gauge 


Standard tool 

3 

Grip plate 

-'301 


4 

Mandrel 

9310 
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Torque Converter 








No. 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
instructions 

1 

Bolt 

6 


Tighten to specified 
torque 


2 

Washer 

6 




3 

Washer 

6 




4 

Bolt 

8 


Tighten to specified 
torque 


5 

Washer 

8 




6 

Vacuum line holder 

1 




1 

Nut 

8 




8 

Front converter housing 

1 




9 

Torque converter 

1 

Remove upward 
carefully with 
Special Tool 9301 

Replace when wear 
is excessive or ATF 
has metal particles. 
Lubricate input flange 
and shaft/bearing 
journals with a multi- 
purpose grease con- 
taining MoS^. Place 
transmission upright 
and run in carefully 
with Special Tool 
9301. 
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REMOVING AND INSTALLING TORQUE CONVERTER 


Removing 

1. Remove transmission, 

2. Take off control pressure lever. 
Note 

Be careful not to place any force on lever shaft 
when loosening or tightening the mounting bolt, 
to prevent damage to shaft in transmission. Al- 
ways counterhold with a wrench when loosening 
or tightening (see page 37 - 14). 

3. Install transmission in assembly stand with 
Special Tool 9162. 



6. Note installed depth of converter (about 49 mm) 
for reinstalling. 



7. Mount Special Tool 9301 on torque converter 
and lift out converter carefully. 



4. Position transmission upright and remove con- 
verter mounting bolts through openings in 
converter housing. 


5. Remove front converter housing. 
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Install ing 


Note 

If ATF contains clutch plate/brake band facing 
particles, clean inside of torque convener with 
Special Tool 9310 (flushing mandrel). Fill con- 
verter with about 1 liter/quart of kerosene, install 
flushing mandrel and turn same with a drill 
running at slow speed. Repeat these procedures 
twice and let the fluid drain through the drain 
plug. 

If there are metal particles in oil sump of trans- 
mission, torque converter will have to be re- 
placed. 



1. Mount Special Tool 9301 on converter. 


2. Lubricate input flange and bearing journal of 
converter with a multi-purpose grease con- 
taining M0S2 additives. 


3. Place transmission upright. Position drive dog 
on converter input flange opposite impeller 
for engagement. 



4. Run in conveter carefully, turning it back and 
forth slightly. Also be careful not to damage 
seal while running in converter. 


5. Measure installed depth (about 49 mm) of con- 
verter, to make sure that converter is positioned 
correctly. Install front converter housing. 
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CHANGING TRANSMISSION OIL 


Filling capacity approx. 3.8 liters/8 US pints of 
hypoid oil SAE 90, MIL-L-2105 B ; API Classifi- 
cation GL 5 


2. Clean filler plug, drain plug for manual trans- 
mission and also magnetic drain plug for 
differential, and tighten them to torque of 
1.9 to 2.3 mkg (14 to 17 ft lb). 


J . Drain oil when transmission has reached 

operating temperature. Oil has to be drained 3. Add transmission oil with car on level surface 

from transmission and differential separately. until oil flows out of filler plug opening (ap- 

prox. 3.8 1/8 US pints). 



1 - Drain plug 

2 - Magnetic drain plug 

3 - Filler plug 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Transmission support 

US 618 ; 


2 

Support bracket 

US 618/2 


3 

Support bracket 

US 618/4 
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REMOVING AND INSTALLING TRANSMISSION 


Removing 


1. Disconnect ground strap at battery. 

2. Loosen rear wheels. Engage 5th gear. 

3. Loosen parking brake cable at connector. 
Unscrew locknut and pull out cable toward 
rear (only for cars with welded battery console). 



4. Remove nuts on spring struts in luggage com- 
partment. 



5. Remove battery (only for cars with bolted bat- 
tery console). 


6. Turn one rear wheel (holding wheel on opposite 
side) to position coupling bolt between input 
shaft and drive shaft, and remove bolt. 



7. Move shift lever to neutral and remove rear 
wheels. 

8. Detach brake calipers and suspend on wire so 
that brake hoses are without tension. 

9. Remove exhaust assembly after catalytic con- 
verter and remove heat shield. 
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Manual Transmission/Controls, Case 928 


10. After stripping back the dust cover, remove set 13. Detach axle shafts at transmission end and sus- 
screw from shift rod coupling. Detach shift rod pend from rear axle cross member in horizontal 

by pushing it off of main shift rod. position. 



11. Remove battery console (only for cars with 
bolted battery console). 



12. Pull off wires on backup lights. Remove pulse 
transmitter for speedometer and both wires from 
mounting clips. 



14. Disconnect stabilizer bar at lower control arm. 


15. Support transmission with special tool 
US 8031 attached to stabilizer bar. 



16. Remove both bolts of transmission mounts on 
rear axle cross member as well as 2 bolts be- 
tween rear axle cross member and frame. 



Note 

To improve the insulating effect of transmission 
mounts, (since March of 1980) the gap between the 
transmission mounts and rear axle cross member is 
measured during assembly and eliminated by in- 
stalling shims. 

For this reason the shims must be marked for in- 
stallation later. 
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17. Place floor crane underneath rear axle cross 
member. Mark position of rear axle cross 
member. Remove last 4 bolts on rear axle 
cross member. Tilt rear axle carefully, making 
sure that spring struts or control arms do not 
twist. Support rear axle in tilted position to 
keep the entire weight off of the lower control 
arm link pins. 



18. Mount transmission support/bracket on trans 
mission. Remove 6 bolts between central tube 
and transmission, as well as Special Tool 
US 8029. Pull back transmission to one side 
and lower. 



Note 

Entire rear axle assembly of cars with a welded 
battery console must be removed. Mark toe eccen- 
tric for installation later and remove eccentric 
bolts. 



Installing 

1. Install the marked spacers or spacers of deter- 
mined thickness between the transmission mounts 
and rear axle cross member (see page 34 - 8 a). 

2. Watch marks of toe eccentric and cross member 
to body when installing the rear axle. 

3. Adjust parking brake (see page 46 8). 

4. Observe the specified torque values. 
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ADJUSTING TRANSMISSION SUSPENSION 


To prevent stress in transmission suspension and 
to provide good insulation, transmission mounts 
have to be adjusted. 


Not e 

There must be at least 1 mm clearance between 
transmission case and side stop on transmission 
mount after tightening the mounting bolts. 


1. Install transmission and rear axle. Tighten trans- 
mission mount to transmission case bolts to spe- 
cified torque. 


2. Screw in cross member to transmission mount 
bolts several turns. 


3. Lift transmission at center of case enough so 
that there is a gap between both transmission 
mounts and the cross member. Measure this gap 
on both sides and take up difference with shims. 




4. Place shims of determined thickness between 
the transmission mount and cross member, low- 
er transmission and tighten transmission mount 
to cross member bolts to specified torque. 
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No. 

Description 

Gty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Shift knob 

1 

Pull off of selector 
lever together with 
leather cover and 
frame 

Install with 
glycerine/gasoline 
mixed 1 to 1 

Other version 
with leather 
cover no. 3 
(pulled over) 

2 

Frame 

1 

Disengage retainers 
in center console 

Position correctly 


3 

Leather cover 

1 




4 

Rubber ring 

1 



Not for one 
piece version 
(shift knob with 
leather cover 
pulled over) 

5 

Sleeve 

1 




o 

uust cover 

1 




7 

Will cvv 

i 
i 


Self-locking, 
replace if necessary 

z versions, 
self-locking 
(polyamide 
plug); not self- 
locking use 
Loctite 270 

Q 
o 

i rw*l* , rni+ 

Lu^Knui 

9 


Replace if necessary 


g 

Rail *U"M"*kpt 

1 
i 

Lift off with fork 

iA/m nr*h R oarl ii ict 

shift if locknuts are 
loosened or ball 
socket is turned in 

Slight play between 

faall C f» 1*1 ~f gni^ |— u J | 

Uoll oUUtscl dllU Oa\l 

head because of 
noise 


10 

Circtip 

2 


Replace if necessary 


11 

Selector lever 

1 


Welded seam on 
looking forward 


12 

Plastic hparind 

4 


Replace if necessary. 
Insert with white 
paste (AOS 1260006) 


13 

Spring 

2 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special Instruc- 
tions 

14 

Friction plate 

1 

Lubricate with white 
paste (AOS 1260006) 


15 

Guide rod 

1 

In neutral shift lever 





must be inclined toward 

, + o 
rear by 2.5 - 2 . 









Adjust by turning ball 





socket. Lubricate all 





bushings with white 





paste (AOS 1260006) 


16 

Shift rod 

1 



17 

Nut 

1 

First adjust shift lever 
lateral angle and then 
tighten nut to specified 
torque. 


IK 

Lockwasher 

1 

Replace, if necessary 


19 

Bolt 

1 



20 

Shift rod coupling 

1 

Push in shift rod flush. 
Adjust shift lever cross 
angle. 


21 

Nut 

1 

Align ball socket and 
shift lever prior to 
tightening 


22 

Guide rod bracket 

1 


Mounted to body 
or on central 
tube 

23 

Insulation 

1 

Held on central tube 
with tape* Use tire 
paste, e.g. Contifix, 

IT * O ■ 

to facilitate. 


24 

Washer 

2 

Replace, if necessary 
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DISASSEMBLING AND ASSEMBLING SELECTOR LINKAGE 


Disassembling 

Pry ball socket off of ball head. Disconnect bracket, 
in so far as it is mounted on the frame tunnel, to 
remove the central tube (see "Removing and 
Installing Central Tube"). 



Assembling 

1. Place transmission on a workbench and apply a 
piece of wood underneath rear end so that 
transmission is approximately horizontal. Bolt on 
central tube with 2 bolts and support from 
underneath with an universal transmission lift. 


2. Mount bearing unit (selector rod coupling) on 
interior selector rod of transmission with 
tapered bolt. If applicable, use Loctite No. 270 
(see page 34 - 8 d). 



3. Assemble guide tube with bracket (guide tube 
bearing) and ball socket. Assemble selector 
lever, selector rod and guide tube, lubricating 
all bearing surfaces with white paste 
(AOS 1260006), Don't tighten lockout for 
ball socket or selector rod to bearing unit 
(selector rod coupling) mounting bolt at this 
point. 
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4, Adjust shift to guarantee correct shift travel. 
Keep to the order of selector lever axial and then 
lateral inclination. 

The adjustment differs according to the mounting 
of the bracket. It is bolted on the central tube or 
body. 


c) Adjust selector lever lateral inclination. With 
transmission in neutral position turn bearing 
unit anticlockwise against stop and hold. 
Turn selector rod with selector lever until the 
selector lever is inclined to the left by 2 to 3°. 
Clamp selector rod flush with the bearing unit 
in this position (arrow ■ forward direction). 


racket Mounted on Central Tube 
{Present Version) 


a) Place insulation sheet on central tube and mount 
bracket (guide tube mount) on the central tube. 



b) With transmission in neutral position push selector 
rod on to bearing unit (selector rod coupling) 
against the stop. 
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d) Adjust shift lever longitudinal inclination to 
+ o + o ° 
87, 5 - 2 (2, 5 - 2 toward rear). First center 

the shift lever in neutral, since there is play 

in the interior shift rod of the transmission as 

well as in the shift rod coupling by design. 

Turn ball socket until the shift lever is upright 
(90 ) with the ball socket mounted on the ball 
stud. 



e) From this position unscrew the ball socket 
about 2 turns (lengthening the guide rod) and 
mount on central tube (plastic hammer). The 
shift lever longitudinal inclination should be 
87, 5 - 2 after compensation for the design 
play. If necessary, turn the ball socket accord- 
ingly-, 



f) To exclude shift problems or damage to the 
ball socket, hold guide rod in correct 
position to the ball socket while tightening 
the locknut (ball socket horizontal, shift 
lever with guide rod on stop of reverse or 1st 
gear lock). 


Horizontal Ball Socket Position: 

Slide special tool VW 402 between central tube 
flange and ball socket, and hold ball socket with 
a clamp. Don't apply excessive force. 

Guide Rod Position: 

Apply open -end wrench on surface (arrow) of guide 
rod provided for this purpose. Use open end wrench 
to turn shift lever with guide rod counterclockwise 
against stop in neutral in 2nd - 3rd plane and hold 
tight while tightening locknuts. 
Watch torque value. 



g) In neutral position turn shift lever against left 
and right stops, making sure ball socket does 
not rest on collar of ball stud. If there is no 
gap (clearance) on one side, the guide rod had 
been turned while tightening the locknut. In 
this case unscrew the locknut again and repeat 
point f) carefully. 
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Guide Rod Bracket Mounted on Body 

a) Adjusting procedures are identical with those 
for bracket version mounted on the central 
tube except for the following points. 

b) Point a) omitted, 

c) After point b) separate special tool VW 40-204 
or 40-204 A due to missing mounting of guide 
rod bracket and apply section of special tool 
without pin close to the shift lever with the 
radius on the central tube. 

Some other support could also be used. 
Requirement: shift rod approximately parallel 
to central tube. This is equal to a distance of 
about 25 to 30 mm . 



d) Leave support underneath the shift rod during 
the entire adjusting procedures. Due to the 
missing bracket hold the shift linkage to keep 
it from sliding off of the support . 
It could be necessary to center out the shift 
linkage more often. 


e) Place insulation sheet on central tube after 
adjusting. 
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No. 

Description 

Special Tool 

Remarks 

1 

Support 

9149 


2 

Extractor 

9148 


3 

Spindle 

US 1078 


4 

Operating lever i 

9155 


S 

Press tool 

P263 


6 

Holder 

9144 


7 

Coupling 


Spare part 

8 

Arbor 

US 8050/9 


9 

Pin 

US 8050 


10 

Puller, input shaft 

9140 


11 

Slide hammer 

VW 771 
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No. 

Description 

Qty. 

Removing 

Note When: 
Installing 

Special 
Instructions 

1 

Plug (magnetic) 

1 


Torque: 

22Nm(16ftlb) 


2 

Bolt 

M 6 x 22 — 8.8 
M6x 22 - 12.9 

12 


Torque : 

9 Nm (7 ftlb) 

Torque: 

1fi Mm 1 1 7 ftlhl 


3 

Washer 

12 



Plain washers 
are used in- 
stead of these 
washers for 
transm. with 
reverse gear lock 

4 

Case cover 





5 

Gasket 





6 

Vent 





7 

Roll pin 

y 

Engage 5th gear 
and drive out 



8 

Split pin 


First drive out 
roll pin no. 7 



9 

Internal selector rod 

1 


Position correctly, 
expression ror set 
screw must face left 


1 0 

Spring 




Unly Tor 
transm. with 
reverse gear iock 

1 1 

Shift finger 





12 

U-spring 



Convex side faces 
down 


13 

Lockout spring 





14 

Backup light switch 





15 

Plunger 



Stepped end faces 
switch 


16 

Plug 



Torque: 

19 Nm (14 ftlb) 


17 

Seal 



Replace 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

I O 

pi j in 
Hug 

i 
I 


Torque: 

19 Nm (14 ftlb) 


19 

Seal 

1 


Replace 


20 

Spring 

1 




21 

Locking sleeve 

1 




22 

Clamping sleeve 

6 




23 

Selector rod (with 
selector fork for 4th 
and 5th gears) 

1 

nemove lowaro rear 



24 

Locking sleeve 

2 




25 

Spring 

1 




26 

Selector rod (with 

>c i Lui luriv lur ziiu 

and 3rd gears) 

1 

nemove lowara rear 



27 

Selector rod (with 

cplpr^tnr fnrk fnr 1 

and reverse gears) 

1 

Remove toward rear 



9ft 

Detent 

U Ks ML 

i 
i 




9Q 

! rf* 1 ! n 
LfllLJIip 

i 
i 




30 

Countershaft 

1 




31 

O-ring 

1 


Replace, coat with 
transmission oil 


32 

Circlip 

1 




33 

Bearing cap 

1 

Pull out by turning 
and pulling 



34 

Seal 

1 




35 

O-ring 

1 


Replace, coat with 
transmission oil 


36 

Input shaft 

1 

Pull out with 
special tools 9140 
and 9148, but first 
lower cluster gear 

Drive in with piece 
of suitable pipe 
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f~\ ocpn f"i "t" i r\ n 

L/caui ipuun 

Lity . 

Note When: 
nemoving Installing 

Special 
Instructions 

37 

Bolt 

7 

Torque: 

30 Nm (22 ftlb) 


38 

Lock washer 

7* 

Hollow side faces 
bearing cover 


39 

Reverse shaft 

1 

Turn and remove 
bearing unit with 
VW 771 


40 

Pinion shaft assy. 

1 

Press out with Insert with 9144 
9148 and P 263 


41 

Shim 

X 

Note quantity and If necessary, 
thickness for determine again, 
installation later Position correctly 


42 

Needle cage 

2 



43 

Thrust washer 

1 



44 

Reverse gear wheel 

1 



45 

Cluster gear 

1 



46 

Needle cage 

2 



47 

Washer 

1 



48 

Thrust washer 

1 

Torsional lock 
faces case opening, 
stick on case with a 
little grease 


49 

Seal 

1 

Drive in with 
special tool 
US 8050/9 
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DISASSEMBLING AND ASSEMBLING MANUAL TRANSMISSION 


Disassembling 

1. Mount transmission on assembly stand with special 
tool 9149 and drain transmission oil. 



2. Remove differential (see page 39 -1). 

3. Engage 5th gear, drive out roll pin (A) for shift 
finger and only then (when spring is relaxed) split 
pin (B) for spring support. 

Disassembling order is important, since otherwise 
the accelerated split pin (B) could cause injury. 



4. Drive out split pins for selector forks and remove 
selector rods toward rear (toward differential). 



5. Remove circlip for countershaft and take out 
countershaft. 

6. Remove circlip for input shaft. 

7. Remove bearing cover by turning and pulling. 
Remove O-ring and pull out input shaft with 
special tools 9140 and 9148. 

Note 

Always first remove the countershaft and lower 
cluster gear to bottom of transmission. 
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8. Remove pinion shaft mounting bolts, mount special 
tool 9144 on the bearing unit and turn this unit 
until reverse shaft can be removed with special tool 
VW 771. 



Note 

Reverse shafts without threads are driven out from 
the inside with a suitable mandrel after removal of 
the pinion shaft. 


9. Press out pinion shaft with special tools 9148 and 
P263. 



A - US 1078 or 40- 19 


Assembling 

1 . Stick thrust washer for cluster gear on case with 
a little grease. 

2. Place assembled cluster gear in case. 

3. Drive in assembled input shaft without 
synchromesh parts over outer race of grooved 
ball bearing against stop with a suitable piece 
of pipe or mandrel, applied alternately. 



4. Insert O-ring for bearing cover and lubricate 
lightly with oil. 


5. Install bearing cover and circlip. 


6. Swing transmission on assembly stand so that 
input shaft faces down. 


7. Insert needle cage and thrust washer in input 
shaft. 


8. Place synchromesh parts for 5th gear on clutch 
unit. 
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9. Place reverse gear wheel in case as shown in figure. 



10. Screw centering pins (locally made) for installation 
of pinion shaft in case and install shims S 3 of 
determined thickness and quantity. 

11. Mount special tool 9144 on pinion shaft bearing 
cover and guide in pinion shaft carefully. Watch 
out especially for the 5th gear synchromesh parts 
and reverse gear wheel. 



A - Centering pins (locally made) 


Note: 

Engage 4th gear to prevent operating sleeve for 
4th and 5th gears from slipping. 

12. Position reverse gear wheel correctly with a 
suitable screwdriver, unscrew centering pins 
for bearing unit and turn latter together 
with the shims until the reverse shaft can be 
installed. 



13. Turn bearing unit with shims S 3 to installed 
position, remove special tool 9144 and torque 
mounting bolts to 30 Nm (22 ftlb). 

14. Measure distance "Z" between input shaft 
and pinion shaft (see page 35-15). 

15. Move countershaft to installed position and 
install shaft with O-ring, which is given a light 
coat of oil. Install snap ring. 
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17. Engage neutraL 9 8 7 6 5 1 


18. Install selector rods, selector forks and shift 
interlock components. 


1 - Plug 

2 - Selector rod, 4th and 5th gear 

3 - Detent plunger 

4 - Spring 

5 - Spring 

6 — Detent plunger 

7 - Selector rod, 1st and reverse gear 

8 - Interlock pin 

9 - Selector rod, 2nd and 3rd gear 
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19. Install internal selector rod with shift finger and 
springs as shown in figure. Concave surface of 
spring faces down to selector rod. 



20. Turn internal selector rod 180° with Special 
Tool 9155 and install pin for shift finger. The 
torsion spring will be under tension in this 
position and cavity for pointed screw in internal 
selector rod faces left (looking forward). 



A - Spring (concave surface faces down) 
B — Spring (only for transmissions with reverse 
gear shift lock) 


21. Check by shifting through all gears with Special 
Tool 9155. 
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No. 

Description 

Qty. 

Removing 

Note When: 
Installing 

Special 
Instructions 

1 

Vent 

1 




2 

Bolt 

2 


Torque: 9 Nm 


3 

Washer 

2 




4 

Gear lock 

1 


Check locking ; 
pawl for easy 
movement 


5 

Leaf spring 

1 


Position correctly 


6 

Case cover 

1 
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No. 

Description 

Special Tool 

Remarks 

1 

Holding plate 

9149 


2 

Bracket 

9144 


3 

Impact tool 

VW771 


4 

Extractor 

9148 


5 

Extractor 

9140 


6 

Clamping sleeve 


Spare part 

7 
8 

Driver 

Operating fever 

9223 
9155 


9 

Centering pins 

9321 


10 

Spring scale 


Standard, 
0...50 N 
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No. 


Description 


Qty. 


Note When : 
Removing Installing 


Special 
Instructions 


16 


17 


18 


19 


Drain plug 
(magnetic plug) 


2 

Bolt 

3 

Washer 

4 

Case cover 

5 

Gasket 

6 

Vent 

7 

Spring 

8 

Locking sleeve 

9 

Bolt 

10 

Washer 

11 

Guide sleeve 

12 

Lockpin 

13 

Spring 

14 

Ball 

15 

Gasket 


Backup light switch 


Plunger 


Plug 


Gasket 


1 


12 


12 


Torque: 22 Nm 
(16 ftlb) 

Torque: 9 Nm 
(7 ftlb) 


Replace 


Lubricate 
thoroughly 

Torque: 10 Nm 
(7 ftlb) 


Position correctly 


Replace 

Torque: 22 Nm 
(16 ftlb) 

Stepped end faces 
switch 

Torque: 19 Nm 
(14 ftlb) 

Replace 
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No. 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


Description 


Spring 

Locking sleeve 


Plug 


Gasket 


Spring 


Locking sleeve 


Pin 


Key 


Interior shift rod 


Shift arm 


Preselector lever 


Shift cam 


Bolt 


Qty. 


1 


1 


Note When 
Removing Installing 


Engage 5th gear 
and drive out, 
counterholding 
shift rod with 
suitable tool. 

Engage 4th gear 
and drive out, 
counterholding 
shift rod with 
suitable tool. 


Lubricate 
thoroughly 

Torque: 19 Nm 
(14ftlb) 


Replace 


Special 
Instructions 


Lubricate 
thoroughly 


Counterhold shift 
rod with suitable 
tool. 


Counterhold shift 
rod with suitable 
tool. 


Position correctly, 
cavity for pointed 
screw must face 
left. 


Torque: 25 Nm 
(18 ftlb) 
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No. 

Description 

Qty. 

Note When : 
Removing 

Installing 

Special 
Instructions 

33 

Washer 

1 




34 

Shift rod 

(4th and 5th gears) 

1 

Pull out toward 
rear 



35 

Shift fork 

(4th and 5th gears) 

1 


Adj ust 


36 

Lock (long) 

1 


Lubricate 
thoroughly 


37 

Bolt 

1 


Torque: 25 Nm 
{18 ftlb) 


38 

Washer 

1 




39 

Shift rod 

(2nd and 3rd gears) 

1 

Pull out toward 
rear 



40 

Shift fork 

(2nd and 3rd gears) 

1 


Adjust 


41 

Lock 

2 




42 

Shift rod 

(1st and reverse gears) 

1 

Pull out toward 
rear 



43 

Shift fork 

(1st and reverse gears) 

2 




44 

Lock (short) 

1 


Install with grease 


45 

Clamp 

1 




46 

Circlip 

1 




47 

Countershaft 

1 




48 

O-ring 

1 


Replace, lubricate 
with light coat of j 
oil 


49 

Bolt 

7 


Torque: 30 Nm 
(22 ftlb) 
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No. 

Description 

Qty. 

Note When: 
Removing 

Installing 

Special 
Instructions 

50 

Lock washer 

7 


Hollow side faces 
bearing cap 


51 

Reverse idler shaft 

1 

Turn bearing 
assembly and 
remove with 
VW 771 



52 

Drive pinion 

1 

Remove with 
9144 

Install with 
9144 


53 

Needle cape 

2 




54 

Thrust ring 

1 




55 

Shim 

X 

Note number and 
thickness for 
reassembly 

If necessary, 
determine again 


56 

Thrust washer 

1 




57 

Needle cage 

2 




58 

Synchromesh rirg 

1 

Mark for 
reassembly 

Check for wear; 
mount on same 
gear 


59 

Circlip 

1 




60 

□earing cap 

1 
I 

run out togetner 
with input shaft 



61 

Input shaft 

1 

Pull out with 
9140 and 9148 
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No. 

Description 

Qty. 

Note When: 
Removing 

Installing 

Special 
Instructions 

62 

0 - ring 

1 


Replace, lubricate 
with light coat of 
oil 


63 

Seal 

1 




64 

Countershaft 

1 




65 

Thrust washer 

1 


Turning lock faces 
case opening; stick 
on case with a 
little grease 


66 

Needle cage 

2 




67 

Washer 

1 




68 

Cap nut 

1 


Torque: 50 Nm 
(36 ftlb) 


69 

Nut 

1 


Torque: 50 Nm 
{36 ftlb) 


70 

Preselector spring 
with stud 

1 




71 

Take-up sleeve 

1 


Drive in with 9223 


72 

Bearing 

2 

Drive out with 
suitable mandrel 

Drive in with 9223 


73 

Seal 

1 


Drive in with 9223 


74 

Transmission case 

1 
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Disassembling 

1 . Mount transmission on assembly stand 
with Special Tool 9149 and drain oil. 



2. Remove differential (see page 39 - 201). 

3. Remove shift rods, shift forks and locks. 



34 - 208 Disassembling and Assembling 

Transmission 



Note 

Always counterhold on interior shift rod 
with a suitable tool when driving out pins 
and keys. 
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4. Pull out clamp for reverse gear with a 
suitable pliers. 



5. Unscrew drive pinion mounting bolts, 
mount Special Tool on bearing assembly 
and turn until reverse gear shaft can be 
removed with Special Too I VW 771. 



6. Remove circlip for input shaft. 

7. Pull out input shaft and bearing cap 
with Special Tools 9140 and 9148 

Note 

Always first remove countershaft and 
lower countershaft to bottom of 
transmission. 



Assembling 

1 . Screw in preselector spring with stud 
from inside to outside. 



A = Preselector spring 
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2. Stick thrust washer for countershaft in 4. Drive in complete input shaft over 

case with a little grease. bearing outer race against stop 

alternately with a piece of suitable 



B = Thrust washer 


3. Place complete countershaft in case 



5. Insert O-ring for bearing cap and 
lubricate with a light coat of oil. 

6. Mount bearing cap and circlip. 

7. Swing transmission on assembly stand 
to have input shaft face down. 

8. Install needle cages and thrust ring in 
input shaft. 

9. Place synchromesh ring for 5th gear on 
clutch body. 


34 - 210 Disassembling and Assembling 
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When installing the drive pinion make sure 


1 1 . Screw centering pins, Special Tools 9321 , that pins of s vnchromesh ring (5th gear) 
in case for installation of drive pinion and en 9 a 9 e In openings of guide sleeve. 
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13. Move reverse gear to correct installed 
position with a suitable tool, remove 
centering pins 9321 for bearing 
assembly and turn latter together with 
shims until the reverse gear shaft can be 
mounted. 



14. Drive in reverse gear shaft only far 
enough that thrust washer can be 
installed. Then drive in reverse gear shaft 
to correct installed position and install 
clamp. 

V 



15. Turn bearing assembly and shims S3 to 
installed position, tighten mounting bolts 
to torque of 30 Nm and remove Special 
Tool 9144. 



16. Move countershaft to correct installed 
position and install shaft with O-ring 
(O-rinq coated lightly with oil). 

Note 

Facilitate installation by turning 
transmission on assembly stand until 
countershaft falls into correct installed 
position on its own weight. 


1 = Clamp 

2 = Thrust washer 
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17. Install circlip. 


18. Turn on idle. 


19. Install shift rods, shift forks and locks. 



1 - Lock (short) 

2 - Shift rods (1st and reverse gears) 

3 - Locking sleeve (long) 

4 - Spring (long) 

5 - Plug 

6 - Shift rod (2nd and 3rd gears) 

7 - Locking sleeve (short) 

8 - Spring 

9 - Lock (long) 

10 ~ Shift rod (4th and 5th gears) 

11 - Locking sleeve (short) 

12 - Spring (short) 
13 -Plug 


20. Mount interior shift rod with 
preselector lever and shift arm, 
counterholding on shift rod with a 
suitable tool. 




9 10 H 12 13 


A = Pin 
B = Key 

Note 


Cavity for pointed screw in interior shift rod 
must face left (in forward direction). 
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21. Install lockpin in correct position. 



22. Adjust preselector spring and shift 
forks (see page 34 - 215). 


34 - 214 Disassembling and Assembling 

Transmission 
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DISASSEMBLING AND ASSEMBLING MANUAL TRANSMISSION ('87 MODELS ONWARD) 



50 


57 57 67 66 56 65 68 71 70 59 64 2 1 63 61 62 60 46 


Printed in Germany - XVI, 1987 Disassembling and Assembling 34 - 214 a 

Manual Transmission 
('87 Models Onward) 


34 


Manual Transmission, Operation, Housing 


928 





Note when: 

No. 

Description 

Qty. 

Removing 

Installing 

1 

Threaded plug (with mag- 

1 


Clean, tightening torque 


net) 



22 Nm M6 ftlb* 

2 

Sealing ring 

1 


Reolace 

3 

Hex bolt 

2 


Tiohtenina to roue 





10 Nm (7 ftlb) 

A 
4 

wasner 

2 



5 

Guide sleeve 

1 



6 

Compression spring 

1 



7 

Gasket 

1 


R enlace 

8 

Hex bolt 

12 


Tinhtpninn tnrnup" Q Nm 





(6.6 ftlb) 

9 

Snrinn wa^hpr 

12 



1 0 

■ V 

f^acp nnvpr 




1 1 

Gasket 



Rpnla^p 

12 

Breather* 

1 



13 

Compression spring 

1 



14 

Locking sleeve 

1 


Oil well 

15 

Back-up light switch 

1 


Tightening torque: 





22 Nm (16 ftlb) 

16 

Tappet 

1 


Offset side toward 

I 




ow ilvi 1 

i 17 

Threaded plug 



Tightening torque: 





19 Nm (13.9 ftlb) 

18 

Sealing ring 



Replace 

19 

Compression spring 




20 

Locking sleeve 



Oil well 


* Transmission housing fitted with new breather as of MY '92 (refer to page 34 - 214m) 


34 - 214b 


Disassembling and assembling manual transmission ('87 models onward) 

Printed in Germany - XXXI, 1 993 


928 


Manual Transmission, Operation, Housing 


34 


Note 

Once the selector rodas are in position, se- 
cure the oil funnel at mounding holes "A". 



Modification as of MY '92 

As of MY '92, an oil catcher spray tube is 
fitted in addition to the oil catcher cone. 



133&-34 


A m Oil catcher cone 

B = Oil catcher spray tube 

14. Place lays haft in installation position and 
install axle with O-ring (lightly oil O-Ring). 


Note 

to faciliatate assembly, turn the transmission 
on the support until the weight of the layshaft 
causes ist to fall into the installation position. 



15. Install circlip. 

16. Select neutral. 

17. Install preselect spring, selector rods, se- 
lector lorks and detente. 



Schaltgetriebe zerlegen und zusammenbauen (ab Mod. '87) 

Printed in Germany - XXXI, 1993 
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34 


Manual Transmission/Controls, Case 


928 


f 









Note: 

The blind hole for the tapered bolt 
in the internal selector arm must 
face left (as viewed in the forward 
direction of travel). 

19. Adjust preselect spring and 

selector forks (see Page 34 - 215) 


9 10 11 12 13 


1 - Lock, short 

2 - Selector rod, 1st and reverse 

gear 

3 - Locking sleeve, long 

4 - Compression spring, long 

5 - Threaded plug 

6 - Selector rod, 2nd and 3rd gear 

7 - Locking sleeve, short 

8 - Compression spring 

9 - Lock, long 

10 - Selector rod, 4th and 5th gear 

11 - Locking sleeve, short 

12 - Compression spring, short 

13 - Threaded plug 

18. Install internal selector arm 
with preselect lever and selector 
finger. Hold selector rod with a 
suitable tool . 



A - Tensioning pin 
B = Tensioning sleeve 
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Manual Transmission, Operation, Housing 


34 


Modifications as of Model Year 92 



1335-34 


A = Breather 

B = O-ring (apply a thin coat of transm. oil) 
Note 

Observing correct position, push breather into 
the housing until it is seated against the stop. 
The breather bore must then point forward at 
an angle of 45 deg. to the direction of travel. 


Dismantling and assembling manual transmission (as of MY '87) 34 - 214m 
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34 


No. 

Description 

Qty. 

Note Wl 

Removing 

len: 

Install ing 

21 
22 

Threaded plug 
Sealing ring 

1 
1 


Tightening torque: 19Nm 

(13.9 ftlb) 

replace 

23 

Compression 
spring 

1 



24 

Locking sleeve 

1 


Oil well 

25 

Tensioning pin 

1 

Select 5th gear and 
drive out. Hold 
selector rod with 
suitable tool while 
driving out. 

Hold selector rod with 
suitable tool . 

26 

Tensioni nq 
sleeve 

1 

Select 4th aear and 
drive out* Hold 
selector rod with 
suitable tool while 
driving out. 

Hold selector rod with 
suitable tool * 

27 

Internal 
selector arm 

1 


Blind hole for taper 
bolt must ooint to 
left. 

28 

Selector finger 

1 



29 

Preselect 
lever 

1 



30 

Selector cam 

1 



31 
32 

Hex bolt 
Spring washer 

1 
1 


Tightening torque: 
25 Nm (18 ftlb) 

33 

Selector rod 
(4th and 5th 
gear; 

1 


Withdraw toward rear 

34 

Selector fork 
(4th and 5th 
gear) 

1 


Adjust 

35 

Lock (long) 

1 

^_ 

Oil well 

— - - 
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Manual Transmission/Controls, Case 


928 


No. 


36 


Description 


Hex bolt 


Spring washer 

Selector rod 
(2nd and 3rd 
gear) 

Selector fork 
(2nd and 3rd 
gear) 

Tensioning 
sleeve 

Selector rod 
(1st and 
reverse gear) 

Selector fork 
(1st and 
reverse gear) 

Lock (short) 

Circl ip 

Layshaf t 

0-ring 


Hex bolt 


Qty. 


Locking washer 


Oil funnel 


Reversing 
shaft 


Drive pinion 


1 


1 
1 


1 


1 


1 
1 
1 
1 


7 


1 


1 


Removing 


Note When: 


Turn bearing assembly 
and remove with VW 771 


Remove with Special 
Tool 9144 


Installing 


Tightening torque 
25 Nm (18 ftlb) 


Withdraw toward rear 


Adjust 


Withdraw toward rear 


Grease before installing 


Replace, oil lightly 


Tightening torque: 
30 Nm (22 ftlb) 

Hollow side toward 
bearing cover 

Note installation 
position 


1 


Install with Special 
Tool 9144 
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No. 

Description 

Qty. 

Note Wh 

Removing 

en: 

Installing 

52 

Needle cage 

1 



53 

Thrust ring 

1 



54 

Needle bearing 

1 



55 

JO 

Shim "S3" 

i\cvcr be idler 

X 

1 
1 

Note number and thick- 
ness for reassembly 

Recalculate if necessary 

57 

Needle cage 

2 



58 

Spacer 

1 




oyncnruiriesn 
ring 

1 

1 

narK tor reassembly 

Check for wear, install 
with original gear 

60 

C i rc 1 i p 

1 



61 

Bearing cover 

1 

Withdraw with two 
flat pi iers 


62 

Sealing ring 

1 


Oil sealing lip 

bo 

u-n ng 

1 


Replace, oil lightly 

64 

Input shaft 

1 

Lower layshaft on to 
base of transmission 
and withdraw with 
Special Tools 9140 
and 9148 


65 

Layshaft 

1 



66 

Needle cage 

1 



67 

Thrust washer 

1 


Anti -twist lock toward 
recess in case, hold 
in place with blob 
of grease on case. 
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928 






Note When: 

ft 1 ^ 

No. 

Description 

Qty. 

Removing 


I ns tal 1 i no 

68 

Preselect 

1 



Adjust 


• 

spring 





69 

Acorn nut 

1 



Tightening torque: 






50 Nm (37 ftlbl 

70 

Hex nut 




Tightening torque: 






50 Nm (37 ftlb) 

71 

Stud bolt 

1 



72 

Locating 

1 



Press in with Special 


sleeve 




Tool 9223 

73 

Sealing ring 

1 



Press in with Special 






Tool 9223 

7A 

Dca ri ng 


urive out witn 

suitable 

Press in with Special 




mandrel 


Tool 9223 

75 

Bearing 


Drive out with 

suitable 

Press in with Special 




mandrel 


Tool 9223 

76 

Transmission 






case 
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34 


NOTES ON ASSEMBLING AND DISASSEMBLING 
Disassembling 

1. Secure transmission to assembly 
support with Special Tool 9149 and 
drain oi 1 * 



2. Installing differential, see page 
39 - 201. 

3. Remove selector rods, selector 
forks and detente. 



Note: 

When driving out tensioning pin and 
tensioning sleeve, it is essential 
to hold internal selector arm with 
a suitable tool . 
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Manual Transmission/Controls, Case 


928 


4. Remove mounting bolts for drive 
pinion, secure Special Tool 9144 
to bearing assembly and turn the 
latter with shims "S 3 " until 
the reverse idler shaft can be 
removed with Special Tool VW 771 * 



5* Remove circlip for bearing cover 
and remove cover with two suitable 
flat-nosed pliers. 


6. Withdraw drive pinion with 
Special Tools 9140 and 9148. 


Note: 

It is essential to remove the 
layshaft axle beforehand and lower 
layshaft to bottom of transmission. 


Assembling: 

1 .With a blob of grease, fix thrust 
washer for layshaft to case. 



2. Place fully assembled layshaft in 
case * 
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3. Working on each side alternately, 
use a suitable piece of pipe or a 
mandrel to drive fully assembled 
input shaft over bearing outer 
race as far as it will go. 



4. Insert 0-ring for bearing cover, 
oil lightly. 


5. Install bearing cover and circlip. 


6. Swivel transmission on support 
until input shaft points 
downward. 


/.Install needle cage and thrust 
washer in input shaft. 


8. Place synchromesh ring for 5th 
gear on clutch body. 


9. PI ace reverse idler with needle 
cages and spacer in case as 
il lustrated. 



10. Screw centering pins 9321 for 
installation of the drive pinion 
into case and place shims "S 3 " 
in position. 


Printed in Germany - XVI, 1987 
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Manual Transmission/Controls, Case 


928 


11. Attach Special Tool 9144 to 
drive-pinion bearing cover and 
carefully insert drive pinion 
(with 4th gear selected). Note 
position of reverse idler. 



A * Special Tool 9321 


Note: 

When installing drive pinion, it is 
essential to ensure that the dogs of 
the synchromesh ring (5th gear) 
engage the recesses of the 
guide sleeve. 



34 - 214 j 


12. With a suitable tool, move 
reverse idler to installation 
position, remove centering pins 
9321 for bearing assembly and 
turn the latter with shims until 
the reverse idler shaft can be 
installed. 



13. Turn bearing assembly with shims 
"S 3 " to assembly position, 
tighten mounting bolts to 30 Nm 
(22 ftlb) and remove Special Tool 
9144. 
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Manual Transmission / Controls, Case 


ADJUSTING SHIFT FORKS 


Note 

Insert locking sleeve and spring for no-play 
arrest of 2nd and 3rd gear rod and move to 
correct installed position with a locally 
manufactured holder. 



A = Locally manufactured holder made of 
10 x 20 x 45 mm flat steel, with 
6,5 mm dia. mounting hole and 2.5 mm 
chamfer in area of locking sleeve. 


1 . Adjust operating sleeves with the shift 
forks that they are exactly in the middle 
between synchromesh rings in neutral 
position. 


2, Tighten mounting bolts with torque of 
25 Nm (18 ftlb). 


Note 

Deviations in adjustments must be 
corrected after checking the shifting, since 
perfect synchronization depends on this. 


Printed in Germany - X, 1984 
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34-215 
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Manual Transmission/Controls, Case 


34 


ADJUSTING SHIFTS 


Note 


Insert locking sleeve and spring for no-play 
arrest of 2nd and 3rd gear shift rod and 
move to correct installed position with a 
locally manufactured holder (see page 
34 215). 

3 4 5 6 7 



1 - Adjusting pin 

2 - Preselector spring 

3 - Shift rod, 4th and 5th gears 

4 - Preselector lever 

5 - Interior shift rod 

6 - Shift arm 

7 - Shift rod, 2nd and 3rd gears 


1. Adjust preselector spring (2) with 
adjusting pin (1 ) enough that it just 
barely touches the roller of preselector 
lever (4). In this position shift arm (6) 
and preselector lever (4) will engage in 
openings of 4th and 5th gear shift rod. 



2. Measure force of preselector spring. 
Nominal value: 22 N. 
Mount Special Tool 9155 on interior 
shift rod, attach a conventional spring 

scale (0 .,50 N) below ball, pull 

interior shift rod and shift arm into 
2/3 shift plane and read spring force 
from spring scale. 



3. If necessary, adjust force of 

preselector spring to 22 N by turning 
the adjusting pin. 


Printed in Germany 
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Manual Transmission/Controls, Case 


928 


4. Move shift arm into 2/3 shift plane and 
adjust it by turning adjusting pin 
(approx, 1/2 turn clockwise or 
anticlockwise) that it does not protrude 
completely into opening of 2nd / 3rd 
gear shift rod. 



5. Check by shifting in and out of all gears 
carefully with Special Tool 9155 
(turning drive pinion if necessary) and 
note, whether shift arm has access to 
4th/5th gear shift rod and 1 st/reverse 
gear shift fork in 2/3 shift position as 
well as access to 2nd/3rd gear shift rod 
in 4/5 shift position 




Note 

Deviations must be corrected accurately 
after checking shifts, since perfect shifting 
depends on correct adjustment. Turning 
the adjusting pin (1 ) will change the force 
of preselector spring (2), so that turning the 
adjusting pin for corrections should be 
kept to a minimum (approx. 1/2 turn 
clockwise or anticlockwise). 


Adjusting Shift 
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ADJUSTING GEARSHIFT ('86 MODELS 
ONWARD) 

Note: 


3 4 5 6 7 


To lock the 2nd and 3rd gear 
selector rod in its zero position, 
install locking sleeve and 
compression spring and bring to 
installation position with 
improvised holder (see page 34 - 


3 4 5 6 7 



'86 Models 

1 - Adjusting pin 

2 - Preselect spring 

3 - Selector rod, 4th and 5th gear 

4 - Preselect lever 

5 - Internal selector arm 

6 - Selector finger 

7 - Selector rod, 2nd and 3rd gear 



'87 models onward 
LSclcct neutral » 


2. Carry out rough adjustment of 
preselect spring (2). To do so, 
screw adjustor pin (1) into case 
until approx. 20 mm project. 



A = approx. 20 mm 
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3. Select 3rd gear and with a feeler 
gage, adjust play s = 0.2 + 0.1 
mm between selector finger and 
4/5 selector rod* Adjustment is 
by means of adjuster pin (1). 



'87 models 


4. Measure spring force of preselect 
spring. Specified force 60...80N. 
To measure, attach Special Tool 
9155 to internal selector arm, 
attach commercially available 
spring balance (0...100N) beneath 
ball, pull internal selector arm 
with selector finger to 1/R shift 
level and read spring force from 
spring balance. 



'86 models 



'87 models onward 
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34 


5, If necessary, turn adjusting pin 
to set force of preselect spring 
to specified value. 


Note: 

If the spring force is changed, 
recheck the clearance s = 0.2 
+ 0.1 mm between selector finger 
and selector rod and readjust if 
necessary (see Step 3). 


6. As a check, select each gear in 
turn with Special Tool 9155 (turn 
drive pinion during this 
procedure) and ensure that all the 
gears can be selected in the 
correct manner. 
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DISASSEMBLING AND ASSEMBLING UPPER TRANSMISSION COVER 


6 


1 





No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Vent 

1 



2 

Bolt 

2 

Torque: 9Nm 





(7 ftlb) 


3 | 

Washer 

2 



4 

Gear arrest 

1 

Check that 





locking pawl 





moves easily 


5 

Leaf spring 

1 

Install in 





correct 





position 


6 

Case cover 

1 
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Manual Transmission/Controls, Case 
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DISASSEMBLING AND ASSEMBLING UPPER TRANSMISSION COVER ('87 MODELS ONWARD) 






Note When: 

No. 

Description 

Qty. 

Removing 

Install ing 

1 

Air bleed 

1 



2 

Hex bolt 

2 


Tightening torque 9 Nm 





(6.6 ftlb) 

3 

Spring washer 

2 



4 

Gear lock 

1 


Check that locking cam 





moves freely 

5 

Leaf spring 

1 


Install right way round 

6 

Circlip 

1 



7 

Roller lever 

1 



8 

Case cover 

1 
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Manual Transmission, Operation, Housing 


34 


Dismantling and assembling housing cover with oil pump 



Dismantling and assembling housing cover with oil pump 

Printed in Germany - XXXI, 1993 
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928 


No. 

Designation 

Qty. 

Note: 

Removal 

Installation 

1 

Hexaqon head bolt 

1 


Tiqhten to 10 Nm (7 ftlb.) 

2 

Washer 

1 



3 

Bracket 

1 



4 

Thrust spring 

1 



5 

Valve 

1 



6 

Roll pin 

1 


Fitting depth 3 ± 0.5 mm 

7 

Adapter sleeve 

1 


Fitting depth 4 ± 0.5 mm 

8 

Roll pin 

1 


Press in flush 

9 

Pan-head screw 

3 


Tighten to 10 Nm (7 ftlb.) 

10 

Washer 

3 



11 

Suction cone with strainer 

1 



12 

Oil pump 

1 



13 

Housing cover 

1 
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Replacing O-ring for spray tube (type G28/57) 

1. Remove spray tube, undoing hexagon head 
bolt and pulling out tube. 



1332-34 

2. Coat new O-ring with transmission oil and 
push tube carefully into the housing. 
Tighten hexagon head bolt to 10 Nm (7 ftlb.). 



i 

1333-34 


A = O-ring 


Replacing O-ring for spray tube (type G28/57) 

Printed in Germany - XXXI, 1993 
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No. 

Description 

Special Tool 

Remarks 

1 

Support rail 

VW 457 



2 

Mandrel 

VW 407 
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Manual Transmission/Gears and Shafts 


928 
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Manual Transmission/Gears and Shafts 


35 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Take-up rail 

VW 457 


2 

Pressure pad 

VW 407 
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DISASSEMBLING AND ASSEMBLING DRIVE SHAFT 



35 - 202 Disassembling and Assembling 

Drive Shaft 
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35 


1 1,1 



Note when: 

No. 

Description 

Qty. 

Removing 

Installing 

1 

Needle 

2 


Install with bearing grease 

2 

Thrust ring 

1 



3 

Synchronizing ring 

1 

Mark for reassembly 

Mount with same gear. 





Check for wear 

4 

Circlip 

1 



5 

Grooved ball bearing 

1 

Press off with VW 457 

Heat to approx. 100* 




and VW 407 

C/212* Fand drive on 

6 

Drive shaft 

1 




Note 

As of MY '92, a modified drive shaft with new needle cages and axial retainer is used. 



A = Snap Ring 
B = Thrust washer 


Disassembling and assembling drive shaft 
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DISASSEMBLING AND ASSEMBLING DRIVE SHAFT 
Disassembling 1 



Assembling 

1. Heat grooved ball bearing to approx. 
100°C/212°Fand drive on. 

2. Check synchronizing ring by pressing 
ring against taper of gear wheel and 
measure gap "a" with a feeler gage blade. 

Installed distance (new) = 0.9 to 1 .5 mm 
Wear limit =0.6 to 0.7 mm 
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Manual Transmission/Gears and Shafts 


35 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Holder 

9219 


2 

Wrench socket 

9218 


3 

Holding rail 

VW 457 


4 

Separator 


Standard ■ 
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DISASSEMBLING AND ASSEMBLING DRIVE PINION 


40 39 


38 37 36 



Disassembling and Assembling 
Drive Pinion 
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No. 

Description 

Qty. 

Note 

Removing 

len: 
Install ing 

1 

Locknut 

1 

Remove with Special 
Tool 9218 and 9219 

Tightening torque 300 Nm 
(221 ftlb) and lock bv 
punching collar 

2 

Actuating 
sleeve 

1 

1 

Remove together with 
guide sleeve and 
synchromesh parts 


3 

Ball 

3 



4 

Intercept stop 

3 


Insert right way round 

5 

Compression 
spring 

3 



6 

Guide sleeve 

1 



7 
8 

Synchromesh 
ring 

Free gear, 
4th gear 

1 
1 

Mark for reinstallation 

Check for wear, 
reinstall with original 
gear 

9 

Needle cage 

1 

Mark for reinstallation 

Reinstall with original 
gear 

10 

Inner race 

1 

Mark for reinstallation 

Heat to aDDrox. 100°C. 
install with original 
gear 

11 

Thrust washer 
{'85/' 86 models 
= 6,0 mm) 
('87 models * 
10,5 mm) 

1 



12 

Free gear, 3rd 
qear 

1 



13 

Synchromesh 
ring 

1 

Mark for reinstallation 

Check for wear, 
install with original 
gear 

14 

Needle bearing 

1 

Mark for reinstallation 

Install with original 
gear 
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No. 

Description 

Qty. 

Note Wh 

Removing 

en: 
Instal 1 ing 

15 

Inner race 

1 

Mark for reinstallation 

Heat to approx. 100°C» 
install with oriainal 

IT! ^ff l^r ^_a 1 1 ri 1 v 1 1 v^r 1 f ^pj III 1_A I 

gear 

16 

Operating 
sleeve 

1 

Remove together with 
guide sleeve and 
synchromesh parts 


17 

Ball 

3 



18 

Intercept stop 

3 


Insert right way round 

19 

Compression 
spring 

3 



20 

Guide sleeve 

1 



21 

Synchromesh 
ring 

1 

Mark for reinstallation 

Check for wear, install 
with original gear 

22 

Free gear, 2nd 
gear 

1 



23 

Needle cage 

1 

Mark for reinstallation 

Install with original 
gear 

24 

Inner race 

1 

Mark for reinstallation 

■ ■ ^_^ p p ^ w ■ ^.P W W f ^_^ p ■ ^_r ■ ^_^ V 

Heat to approx. 100°C, 
install with original 
gear 

25 

Thrust washer 
('SB/ 1 86 models 
= 6 mm) 
('87 models = 
2.5 mm) 

1 



26 

■ — _____ i i 
Free gear, 1st 

gear 

1 



27 

Synchromesh 
ring 

1 

Mark for reinstallation 

Check for wear, install 
with original gear 


35 - 208 Disassembling and Assembling Drive Pinion 
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No. 

Description 

Qty. 

Note W 

Removing 

len: 
Instal 1 ing 

28 

Needle cage 

1 

Mark for reinstallation 

Install with original 
gear 

29 

Inner race 

1 

Mark for reinstallation 

Heat to approx. 100°C, 
install with original 
gear 

"3D 

JU 

\j per dl I Tiy 

sleeve 

1 

Kemove togetner witn 
guide sleeve and 
synchromesh parts 

o/ models onward, with 
recess (see page 
35 - 213 for 
installation position) 

31 

Ball 

3 



32 

Intercept stop 

3 


Insert right way round 

33 

Compression 
spring 

3 



?d 
jt 

UU IUc b 1 ceve 

1 
1 



35 

Synchromesh 
ring 

1 

Mark for reinstallation 

Check for wear, install 
with original gear 
( '87 models onward, 
with modification to 
tips of teeth, brown 
for identification). 

36 

Free gear III , 
reverse gear 




37 

Needle bearing 


Mark for reinstallation 

Install with original 
gear 

38 

Inner race 

i 

Mark for reinstallation 

Re-measure if necessary, 
heat to approx. 100°C 
(see page 39 - 216) 

39 

Shim 


Mark fnr rpi n^tal 1 atinn 

P A 1 c i il A "hp 1"h "i c if necc i f 

1 LU 1 Q Lrl 1 1 rv 1 1 C J j 1 1 

necessary 

40 

Taper roller 
bearing inner 
race 


Press off together with 
bearing cover 

Heat to approx. 100°C 

41 

Spacer 
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Description 


Bearing cover 

Taper roller 
bearing inner 
race 

Drive pinion 


Qty. 


1 


1 


1 


Removing 


Note When: 

Install ing 


Press off 

Press off with suitable 
press-off tool 


Heat to approx. 100°C 


Adjust if necessary, 
note pairing code 
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Dl ASSEMBLING AND ASSEMBLING DRIVE PINION 



pressure pad. 


2. Press off gear wheels with Special Tool 
VW 457 and a pertinent support. 
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4. Press off large taper roller bearing 
inner race with a pertinent separator. 


I 



2. Mount bearing assembly on drive pinion 
and apply initial pressure of 20 kN 

(2 tons), 

3. Mount drives for synchronization in 
correct position (domed side facing 
sliding sleeve). 



Assembling 


Note 


If drive pinion has to be adjusted, it must 
only be assembled after completion of 
adjustments (see "Adjusting Drive 
Pinion" on page 39 - 215), 


1. Inner races of needle bearings as well as 
bearing surfaces on guiding sleeves and 
thrust washers must be cleaned of oil. 


Lubricate needle cages, bores and bearing 
surfaces on both sides of gear wheels with 
oil thoroughly. 


4. Check synchronizing rings by pressing 
rings against tapers of gear wheels and 
measuring gaps "A" with a feeler gage 
blade. 


Installed distance 
Wear limit 


= 0.9 to 1 .5 mm 
= 0.6 to 0.7 mm 
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5. Apply approx. 60 kN (6t) to press 
assembled drive pinion into 
position over hub of guide 
sleeve. 



6. Tighten locknut to 300 Nm 

(221 ftlb) and lock by punching 
collar. 



Modification, '87 models onward 


The tips of the teeth of the 1st 
and reverse-gear operating sleeve 
have been modified. Note 
installation position, the recess 
(arrowed) must face the reverse 
free gear. 




1 = Free gear, reverse gear 

2 = Free gear, 1st gear 

3 = Operating sleeve lst/reverse 

gear 
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TOOLS 





No. 


1 


Description 


Take-up rail 


Mandrel 


Special Tool 


VW457 


VW-407- 


Remarks 
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DISASSEMBLING AND ASSEMBLING COUNTERSHAFT 



35-216 Disassembling and Assembling Countershaft 
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No. 

Description 

Special Tool 

Remarks 

1 

Take-up rail 

VW 457 


2 

Mandrel 

VW 407 
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DISASSEMBLING AND ASSEMBLING COUNTERSHAFT 
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No. 

Description 

Qty. 

Note When : 

Removing 

Installing 

Special 
Instructions 

1 

Needle cage 

1 




2 

Needle cage 

1 




3 

Washer 

1 




4 

Circlip 

1 




5 

Circlip 

1 




6 

Gear 

1 

Press off with 
VW 407 and 
VW 457 

Replace only in 
pairs; collar faces 
spacer 


7 

* 

Spacer 

1 




8 

4th gear 

1 

Press off with 
VW 407 and 
VW 457 

Replace only in 
pairs; pair number 
and manufactur- 

ing date face 3rd 
gear 


9 

3rd gear 

1 

Press off with 
VW 407 and 
VW 457 

Replace only in 
pairs; collar 
faces stop 


10 

Countershaft 

1 
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DISASSEMBLING AND ASSEMBLING COUNTERSHAFT 

Disassembling 

1. Remove circlip. 

2. Press off gear wheels with a suitable 
mandrel and Special Tool VW 457. 



Assembling 

Heat gear wheels to approx. 100° C / 212° F 
and install to correct position 


35 - 21 8 Disassembling and Assembling 
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DISASSEMBLING AND ASSEMBLING LAYSHAFT (87 MODELS ONWARD) 
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No. 

Description 

Qty. 

Note Wher 

Removing 

i: 

Installing 

1 

Needle cage 

1 




2 

Ci rcl ip 

1 




3 

Needle bearing 

1 




4 

Circl ip 

1 




5 

Fixed gear 

1 

Press off with VW 407 
and VW 457 

Always replace as a 
pair, collar toward 
spacer 


6 

Spacer 

1 




7 

Fixed gear, 
4th gear 

1 

Press of with VW 407 
and VW 457 

Always replace as a 
pair, collar toward 
spacer 


8 

Fixed gear, 
3rd gear 

1 

Press of VW 407 
and VW 457 

Always replace as a 
pair, collar toward 
stop 


9 

Layshaf t 

1 
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Ma 

jjcsc rip Lion 

Qiy. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Needle bearing 

2 



2 

Spacer 

1 



3 

Synchronizer ring 

I 



4 

Shift band 

2 



5 

Stop 

1 



6 

Thrust block 

1 



7 

Circlip 

1 



8 

Ball bearing 

1 

Press off with Heat to approx. 





VW 457 and VW 100° C/212° F and 





407 drive on 


9 

Input shaft 





DISASSEMBLING AND ASSEMBLING INPUT SHAFT 


D isassem bl ing 

1. Remove circlip. 

2. Press off ball bearing with a pertinent mandrel 
(e.g. VW 407) and Special Tool VW 457. 


Assembling 


Heat ball bearing to approx 
drive on. 


C7212° F and 



, „ 


Modification from Transm.No. 118 10 9 3 


A new input shaft with modified clutch body and 
a new synchronizer ring for 5th gear are installed 
from Transmission No. 118 1093. 

Tnis modification has changed distance "Z" and 
the calculation of distance "X" (see pages 35 - 11 
and 35 - 15). 


Note 

Old and new parts must not be installed 
when repairing. 
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1 

2 

3 


No. 

Description 

Special Tool 

Remarks 

1 

Retainer 

9142 


2 

Support rail 

VW 457 


3 

Separator 

US 1103 


4 

Wrench 

9143 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Circlip 

l 

Replace, if necessary 


2 

Shim (distance y) 

X 

Note number and If necessary, remeas- 
thickness for ure thickness 
reassembly 



Snitt sleeve 

1 



4 

Hub 

1 



5 

Needle bearing 

1 

Mark for Install with same gear 
reassemoiy 


6 

Inner race 

1 

Mark for Heat to approx. 

reassembly joo 0 C/212° F, install 

with same needle 
bearing and gear 


7 

Gear, 4th speed 

1 

Check synchronization, 
replace m pairs only 


8 

Thrust washer 

1 



9 

Needle bearing 

1 

Mark for Install with same gear 
reassembly 


10 

Inner race 

1 

Mark for Heat to approx, 
reassembly 100 C/212 F, install 

with same needle 
bearing and gear 


11 

Gear, 3rd speed 

1 

Check synchronization, 
replace in pairs only 



otiin sleeve 

1 



13 

Hub 

1 



14 

Needle bearing 

1 

Mark for Install with same gear 
reassembly 


15 

Inner race 

1 

Mark for Heat to approx. 

reassembly 10G U C/212 F, install 

with same needle 
bearing and gear 


16 

Gear, 2nd speed 

1 

Check synchronization, 
replace in pairs only 


17 

Thrust washer 

1 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

18 

Needle cage 

1 

Mark for reassembly 

Install with same 
gear 


19 

Inner race 

1 

Mark for reassembly 

Heat to approx. 
100 C/212 F, 
install with same 
needle bearing and 
gear 


20 

Gear, 1st speed 

1 


Check synchroniza- 
tion, replace in pairs 
only 


21 

Shift sleeve 

1 




22 

Guide sleeve 

1 


Flat surface on 
side flank faces 1st 
gear 


23 

Shim (distance X) 

X 

Note quantity and 
thickness for 
reassembly 

If necessary, 
remeasure thickness 


24 

Lock nut 

1 


Tighten to specified 
torque, lock by 
staking 


25 

Reverse gear 

1 


Cavity faces lock 
nut 


26 

Tapered roller bearing 
inner race 

1 

Press off together 
with bearing cover 

Heat to approx. 
100 °C/212 °F and 
drive on 


27 

Shim 

1 




28 

Bearing cover 

1 

Press off 

Replace oniy 
complete with 
tapered roller 
bearing and shim 


29 

Tapered roller bearing 
inner race 

1 

Press off with a 
suitable separator 

Heat to approx. 
100 °C/212°Fand 
drive on 


30 

Pinion shaft 

1 


Adjust if necessary. 
Note pair number 
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DISASSEMBLING AND ASSEMBLING PINION SHAFT 


Disassembling 

1. Press gears and inner races off of pinion shaft with 
special tool VW 457 and a suitable support, 



A - Standard U -steel (U 200) approx. 260 mm long 


3. Press off bearing cover with a suitable press tool, 



4. Press off targe tapered roller bearing inner race 
with a suitable seperator. 


2. Unscrew lock nut with special tools 9142 and 9143, 
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Assembling 

1 . Tighten lock nut to specified torque with 3. Press assembled gear set together with an 

Special Tools 9142 and 9143. appropriate piece of pipe (e, g. VW 519). 

Approx. 5 tons of pressure. 



35 - 10 Disassembling and Assembling Pinion Shaft 
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DETERMINING SHIM THICKNESS "X" OF PINION SHAFT LOCK NUT 


Note 


To guarantee perfect running of spur gears from pinion shaft and countershaft, shims must be used 
on the pinion shaft. 



A — Distance from pinion head to bearing surface of lock nut 

B — Distance A + r (pinion shaft deviation) 

r - Pinion shaft deviation (e. g. N 12) 

1 — Design specification 

Transmission Type G 28.03 108.85 mm up to transm. no. 118 1092 

108.70 mm from transm. no. 118 1093 

Transmission Type G 28.05 110.70 mm from transm. no. 110 5001 
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Measuring Procedures 

1. Measure distance "A" with a sliding calipers. 



2. Work out distance "B" 
B = A + r 

3. Work out distance "X" 

(Type G 28.03 up to Transm. No. 118 1092) 
X = 108.85 - B 

4. Work out distance "X" 

(Type G 28.03 from Transm. No. 118 1093) 
X = 108.70 - B 

5. Work outdistance "X" 

(Type G 28.05 from Transm. No. 110 5001 ) 
X - 110.70 - B 

Example (Type G 28.03 up to Transm. No. 118 1092) 

Distance "A" = 106.90 
Distance "B" = A+r 

A = 106.90 mm 
+ r = 0.12 mm 

107.02 mm 

Distance "X" = 108.85 - B 

108.85 mm 
- 107.02 mm 

1.83 mm 


35-12 Determining Shim Thickness "X 
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DETERMINING SHIM THICKNESS " Y " AT GEAR SET END 


Note 

Since a circlip on the pinion shaft prevents axial 
movement, gear set must be adjusted to take up 
all play between gear set and circlip. 


3. Install a shim with maximum thickness "Y" to 
take up all play. 


%. Press assembled gear set together with an 
appropriate piece of pipe (e.g. VW 519). 
Approx. 5 tons of pressure. 




2. Install new circlip in groove. 
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MEASURING DISTANCE " Z " BETWEEN INPUT SHAFT AND PINION SHAFT 


Since the new Porsche synchronizing system does not employ circlips, it is important to make sure 
that distance "Z" is maintained between end face of input shaft and 4th/5th speed hub on pinion shaft. 

Distance "Z" °' 2 10 °* 3 mm U P to transm - no - 118 ±092 

0.4 to 0.6 mm from transm. no. 118 10 ( J3 



1. Measure distance "Z" between input shaft and 
hub with a feeler gage. 



Note 

Do not measure distance between synchroniz 
ring and shift sleeve or clutch body and shift 
sleeve. 


If distance "Z" is not 0. 2 to 0. 3 mm or 
0.4 to 0. 6 mm, disassemble pinion shaft 
again and correct shim thickness "X". Of 
course, it will also be necessary to redeter- 
mine shim thickness "Y" on end of pinion 
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DISASSEMBLING AND ASSEMBLING SYNCHRONIZERS 


The transmission of the 928 is equipped with modified Porsche synchronization for all forward speeds. 
One of the changes is the omission of circlips, which previously were used to keep the synchronizing 
ring thrust blocks and shift bands from moving axially. In the new system this is accomplished by a 
shift sleeve with beveled flanks. 



Synchronizer ring: 
Thrust block: 
Shift band: 


Installation Note; 


1 groove on face 

2 bevelled flanks 
Asymmetrical shift band 
Two straight flanks 

Short side of shift band must 
be to right of thrust block 



2nd Gear 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Installation Note: 


2 grooves on face or red dot 
2 bevelled flanks 
Symmetrical shift band 
1 straight, 1 bevelled flank 

Bevelled side of stop must 
face to right as seen from 
top view 



3rd Gear 

Synchronizer r 
Thrust block: 

Shift band: 


2 grooves on face or red dot 
2 bevelled flanks 

2 separate shift bands 
Bevelled flanks 
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4th Gear: 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 


Note: 


No grooves 

2 bevelled flanks 

2 separate shift bands 

Bevelled flanks 


See below 




5th Gear: 

Synchronizer ring: 
Thrust block: 
Shift band: 
Stop: 

Note: 


No grooves 

2 bevelled flanks 

2 separate shift bands 

Bevelled flanks 

See below 


Fifth gear synchronizer ring is identical with fourth 
gear synchronizer ring up to Transmission No. 118 1092. 



B^7t6 -qi 


Fifth gear synchronizer ring cannot be used on 4th 
gear wheel beginning with Transmission No. 118 1093. 



Fas* 0,5x45° 


B = 8,2 -qi 
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CHECKING SYNCHRONIZATION 


Check installed diameter of synchronization rings 
to guarantee perfect synchronization. 


Check installed diameter of installed synchroni- 
zation ring with a micrometer. Micrometer must 
be applied at highest point of synchronization 



Installed Diameter: 


+ 


1st through 5th speed = 86, 0 - 0, 24 mm 
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35 - 20 Disassembling and Assembling Synchronization 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Support rail 

VW 457 


2 

Mandrel 

VW 407 . 
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No. 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

Needle bearing 

2 




2 

Washer 

1 



Only for transm. 










type 28. 05 

3 

Circlip 

1 




4 

Circlip 

1 




5 

5th gear 

1 

Press off with 

Replace only in pairs 





VW 407 and 

(with input shaft), 





VW 457 

large shoulder faces 






spacer 


6 | 

Spacer . 

1 




7 

4th gear 

1 

Press off with 

i\cjjidLc KJiuy in pdirs. 





VW 407 and 

large shoulder faces 





VW 457 

3rd crpar 


8 

3rd gear 

1 

Press off with 

Replace only in pairs, 





VW 407 and 

small shoulder faces 





VW 457 

stop 


9 

Countershaft hub 

1 , 





DISASSEMBLING AND ASSEMBLING COUNTERSHAFT HUB /GEARS 


D isasse mbl ing 

1, Remove circlip. 

2. Press off gears (3rd. 4th and 5th) 

with a suitable mandrel (e.g. VW 407) and 
Special Tool VW 457 



Assembling 

Heat gear to approx. 100° C/212 0 F and install 
to correct position. 
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No. 

Description 

Special Tool 

Remarks 

1 

Removal plate 

9163 


2 

Chain 

9164 
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REMOVING AND INSTALLING AUTOMATIC TRANSMISSION 


Rem ov ing 


1, Remove battery. 

2, Unscrew self-locking hexagon nuts from spring 
struts in trunk. 



3. Disconnect multiple plug in spare wheel well 
and pull out toward rear. 



4. Detach parking brake cable and lock. 



5. Remove rear wheels. 


6. Unscrew air duct. 
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7. Turn crankshaft until converter drain plug can 10. Remove cross member* 

be seen. Now unscrew drain plug and drain 


ATF. 



11. Remove exhaust system from primary 
muffler, 

8. Unscrew oil filler tube from oil pan and drain 

ATF. 



Printed in Germany - 1, 1978 


Removing and Installing Transmission 


37 - 3 


37 


Automatic Transmission / Controls, Case 


928 



"fl 16. Detach axle shafts from transmission and 
suspend in horizontal position. 


17. Detach holder for parking brake cable and 
pull out cable toward rear. 


18. Remove rear reinforcement plate. 


12. Remove exhaust system guards. 


13. Remove battery 


14. Remove rubber cap from sight hole in central 
pipe and turn crankshaft to position double 
clamp that capscrew can be removed. 






19. Detach stabilizer from lower control arm, 



15. Detach brake calipers and suspend that brake 
hoses are without tension. 
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20. Support transmission on stabilizer bar with 
Special Tool 9164. 



21 . Remove two bolts from transmission mounts 
and two bolts holding rear axle cross member 
to frame. 



22. Mark position of toe eccentric bolts for rein- 
stallation and remove eccentric bolts. 



23. Mark position of rear axle cross member for 
reinstallation. 



24. Place jack underneath rear axle cross mem 
ber and remove mounting bolts from cross 
member. 


\ 
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Lower rear axle carefully and be careful that 
spring struts, cross member and bearing 
brackets do not tilt. 

N oie 

A second person is required for removal of 
rear axle. 

26. Mount Special Tool 9163 on universal trans- 
mission lift and place underneath transmis- 
sion. 

27. Lift transmission and detach Special Tool 
9164. 

28. Lower transmission a little, detach selector 
lever cable and disconnect cable sleeve. 



29. Pull off vacuum line from vacuum modula- 
tor and press out of holders. Detach transmis- 
sion cable and remove holder for guide tube. 



30. Remove six bolts of central tube. This re- 
quires lowering transmission as fas as possible. 



Note 

When lowering transmission, be careful that check 
valve for air injection does not damage brake line. 



31. Pull transmission out of coupling splines and 
lower carefully. 
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FRONT CONVERTER HOUSING, EXCHANGING 


Note 

Before installing new automatic transmission/final drive assembly into vehicle, front converter housings 
must be exchanged between new and old units. This is to maintain factory adjustment between drive 
shaft coupling and transmission input shaft. 



Perform following steps: 


1. Loosen 6 bolts (2) attaching drive plate to 
torque converter (1) through opening (arrow). 

2. Remove 8 bolts holding front converter housing 
(A). 


3. Exchange front converter housings only. 


4. Tighten converter housing bolts to 1.9 - 2. 3 
mkg (14 - 17 ft lb). 


5. Tighten drive plate bolts to 3. 2 - 3.9 mkg 
(23 - 28 ft lb). 
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Installing 


1. Move central tube to installed position with a 3. Install accessible bolts on central tube and 

suitable piece of wood. Install rear reinforce- tighten hand tight, 

ment plate for car lifts without a center pillar. 



4 A _L i f Ltian s.m iss iorL^and remav e-piec e-of wood - 
from central tube. 


5. Lower transmission until all bolts can be in 
stalled on central tube flange. 


6. Tighten six mounting bolts to specified tor- 
que. 


2. Lift transmission with universal transmission 
lift and Special Tool 9163, and push it in*o 
splines of coupling. 



7. Lift transmission again so that selector lever 
and transmission cables can be installed with- 
out tension. 


8. Lift transmission and hold in installed position 
with Special Tool 9164. 
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9, Push up wire harness through opening in spare 13. Mount transmission on cross member and 

wheel well and install rubber grommet. tighten all bolts to specified torque. 


10. Lower universal transmission lift. Note: 

Watch marks for correct reinstallation. 


11. Position rear axle and tighten all bolts except 
for the two transmission mount bolts. 


Note: 

A second person is required to install rear axle. 



12. Lift transmission and detach Special Tool 
9164. 
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REMOVING AND INSTALLING SELECTOR LEVER CABLE 


Removing 


Note 

To remove the selector lever cable it will be 
necessary to remove muffler and rear shield. 
Further the rear axle has to be removed up to the 
control arm mountings and lowered (see page 
37 - 2, "Removing and Installing Transmission"). 


I. Unscrew ground strap of battery. 



6. Disconnect selector lever cable at transmission 
and detach cable sleeve at holder. 


2. Remove selector lever grip and take off rubber 
cover. 


7. Take off ball head, 
parts. 


hexagon nut and mounting 


3. Remove cover frame (see page 37 - 10 a). 


8. Mount wire on cable and pull out selector lever 
base by applying a jerk forwards. Lower central 
tube and transmission slightly for this purpose. 


4. Pull bulb holder carrier out of retaining clips. 


5. Mark location of selector lever base for rein- 
stallation and remove mounting screws. 
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5. Install cover frame and place selector lever 
at "N", 


Note 

If light opening of gate and letter "N" are not 
exactly opposite each other in cover frame, 
remove cover frame again and reposition selector 
lever base in slots. 


9. Remove cable circlip from selector lever 
and detach cable sleeve at selector lever 


6. Adjust selector lever 
ment (see pages 37 - 


cable and check adjust- 
11 to 37 - 12). 


Inst ailing 


1. Attach cable sleeve on selector lever base, 
tightening the hexagon nut carefully. 


2. Push cable on to selector lever pin and install 
circlip. 


3. Mount wire, pulled forward during removal, 
on cable and pull cable toward rear. 


Note 

Selector lever cable must be routed underneath 
a metal tab, which is mounted on convener 
housing with a hexagon screw. 


4. Install selector lever base (watching mark) 
and tighten the mounting screws. 


37 - 10 Removing and Installing Selector Lever Cable 
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Automatic Transmission / Controls, Case 


REMOVING AND INSTALLING SELECTO 


Note 

At the beginning of standard production cover 
frames without locks were used. These frames 
can be pried out of the center console with a 
suitable screwdriver. 

Removal of the new version with locks, on the 
other hand, requires unlocking both locking bars. 


1 2 



1 - Cover frame without lock 

(old version) 

2 - Cover frame with lock 

(new version) 


Re moving 


1. Remove selector lever handle and take off 
rubber cover. 

2. Move selector lever to position "1" and push 
rear locking bar forward against stop with a 
suitable tool (e. g. scribe). 


LEVER COVER FRAME 



3. Move selector lever to position "R", disconnect 
gate and push forward as far as possible. 

4. Push front locking bar forward against stop with 
a suitable tool (e. g. scribe). 

5. Move selector lever to position "P" and press 
out cover frame carefully with a suitable screw- 
driver applied at the left rear corner. 
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Cover Frame 


37 - 10 a 


37 


Automatic Transmission / Controls, Case 


9 28 


6. Move selector lever to position "N " and remove 
frame inclined toward rear. 


1 nstalling 


1. Move selector lever to position "2". 

2. Push gate in frame forward all the way. 

3. Install cover frame in correct position and 
move selector lever to position "P", 

4. Push cover frame forward and move right side 
to correct installed position {this is done by 
lifting left rear corner slightly and pushing 
down on right side). 

5. Push down on left rear corner until frame fits 
in center console correctly. 

6. Move selector lever between "R" and "P" ( 
connect gate on selector lever and push for- 
ward. 


7. Push front locking bar toward rear until it 
engages. 



A - Locked 

8, Move selector lever to position "2" and push B - Unlocked 

rear -hxkingirarlu w~ard rear until it engages. 


9. Attach gate in selector lever, install rubber 
cover in correct position and install selector 
lever handle. 


10. Move selector lever in and out of all positions 
and make sure that cover frame fits correctly. 


37 - 10 b Removing and Installing Selector Lever 

Cover Frame 
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ADJUSTING SELECTOR CABLE 



bed 


1. Place selector lever in N. 


4. Adjust cable so that ball socket attaches 
operating lever without tension. 


2. Detach cable from operating lever (on trans.). 


3. Place selector operating lever (on trans.) in 
N position. 
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CHECKING SELECTOR CABLE AND BACKUP LIGHT SWITCH OPERATION 


Note 

Correct adjustment of selector lever and selector 

cable is absolutely necessary for proper ope- 
ration of transmission. 


7. Move lever to F\ Turn off engine, 


8. Adjust selector cable if necessary, 


1. Place selector lever in N. Apply parking and 
foot brakes. Start engine and idle at about 
1000 - 1200 rpm. 


2. Move lever to J*. Engine speed must drop as 
gear engages. Backup lights must light. 


3. Move lever to P^_ Engine speed should increase 
as reverse gear disengages. 


4. Move lever to Engine speed must drop as 
gear engages. 


5. Move lever to N_, Engine speed should in- 
crease as reverse gear disengages. 


6. Move lever to D. Engine speed should drop as 
gear engages . 


37 " 12 Checking Selector 

Cable and Backup Light Switch Operation 
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REMOVING AND INSTALLING ACCELERATOR CABLE 


Removing 

1. Detach cable at transmission lever. Unscrew 
ball socket and locknut. Pull off rubber 
grommet. 

2. Detach cable at throttle valve lever. 

3. Remove circlip for cable sleeve and pull cable 
out forward, being careful not to bend cable. 



Installing 

Adjust cable (see page 37 - 14). 
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ADJUSTING THROTTLE PRESSURE CABLE 


1. Detach cable at trans, lever. 


Note 


2. Adjust lever with adjusting bolt A after 
loosening clamping bolt B so that cable can 
be attached without tension or free play. 


Caution 


It' clamping bolt_B is loosened for adjustments, 
under no circumstances should bolt be tightened 
against stop inside transmission (damages opera- 
ting lever). Use second wrench. 


Ball socket of cable must bt; screwed on threads 
approx. 6 mm (1/4 in.). 


When cable is adjusted correctly, trans, lever 
travel will be approx. 33 mm (1 5/16 in.) as 
accelerator pedal is depressed from idle to full 
throttle (not kickdown). 



A - adjusting bolt 
B - clamping bolt 


37 - 14 Adjusting Throttle Pressure Cable 
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CHECKING NEUTRAL / PARK STARTING REM O \ I N G NEUTRAL/PARK STARTING 
SWITCH SWITCH 


Starter should only operate in P or N positions with 
properly adjusted switch. 


I. Place selector lever in N position. 


2. Disconnect electrical plug. 


ADJUSTING NEUTRAL/PARK STARTING 
SWITCH 


3. Remove clamping bolt 3 and pull operating 
lever_l (with attached driving dog) off shaft 5, 


1. Move selector lever to position N. 


4. Remove switch mounting bolts and withdraw 
switch. 


2. Loosen adjusting screw. 


3. Insert 4 mm dia. pin from US 8030 tool set 
through drive dog into locating hole in case. 


INSTALLING NEUTRAL / PA RK STARTING 
SWITCH 



1. Install switch and mounting bolts for same. 


2, Place operating lever J. (with attached driving 
dog) onto shaft 5. 


3. Insert lugs of driving dog into switch. 


4. Insert clamping bolt ji into operating lever 1 
and tighten nut. 


1 = operating lever 

2 = adjusting screw 

3 = clamping bolt 

4 - locating pin (from 

5 - shaft 


US 8030 tool set) 


4. Tighten adjusting screw. Remove locating pin. 


5. Connect electrical plug. 


6. Adjust switch. 


5. Check whether engine can be started with 
selector lever in N or P positions. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Take-up rail 

VW 457 
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No. 

Description 

Qty. 

Note When; 
Removing Installing 

Special 
Instructions 

1 

Circlip 

1 



2 

Input flange 

1 


If replaced, 
readjust 
connection 
uetween Tiy- 
wheel and drive 
plate 

3 

Bolt 

6 

TcM^rt 1 IA 1 

1 UlljUt;. 

54 - 64 Nm 

to 1 LIU/ 


4 

Lockwasher 

6 

Replace. Position 
correctly 


5 

Lockolate 

i 




L/l IVC ^JldCc 

o 


See below 

7 

firnnifpH Hall Kaarinn 

1 

rress trom output Replace. Install in 
flange with VW 457 heated housing 

together with 
output flange 


8 

Spacer 

1 



9 

Circlip 

1 



10 

Grooved ball bearing 

1 

Drive out with Replace. Heat 
suitable mandrel housing to approx. 

120 °C and press 
in with a suitable 
piece of pipe. 
Support input flange 


1 1 
i i 

r»uni uonvcrter nousing 

1 


If replaced, 
readjust 
connection 
between fly- 
wheel and drive 
plate (page 
39-51) 


Note 

Two drive plates (each 1.5 mm thick) have replaced the single drive plate (2.0 mm thick). 

In conjunction with this change the input flange (Pos. 2) also had to be modified. 

Since spare parts of former version are no longer available, when repairing cars with only one drive plate 

they must be changed to the new version. 
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DISASSEMBLING AND ASSEMBLING FRO 


Disassembling 


1. Remove circlip and press out drive flange. 



2. Press grooved ball bearing off of drive flange 
With Special Tool VW 457. 



T CONVERTER HOUSING 


Assembling 


1. Install both circlips in converter housing. 

2. Press grooved ball bearing on drive flange against 
shoulder with a suitable piece of pipe applied 

on bearing inner race. 

3. Heat converter housing to about 120° C/248° F 
and press in drive flange with grooved ball 
bearing against circlip, 

4. Install spacer and press in front grooved ball 
bearing against circlip with a suitable piece of 
pipe applied on inner race. 


Note 

To prevent the drive flange from moving out while 
pressing in the bearing, it must be supported from 
underneath with a suitable thrust pad. 


37 - 20 Disassembling and Assembling Front 

Converter Housing 
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Removing and Installing Final Drive Housing 
and Rear Converter Housing 



37 - 22 Removing and Installing Final Drive Housing 

and Rear Converter Housing 
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No, 

Description 


Note When 

Removing 

Installing 

Special 
Instructions 

1 

Vacuum box 

1 


Check length oi 
pressure pin with 
9303 install with 
Onmiiit Rapid Red M, 
Coat threads with 
Hyloma 


2 

Bolt 

10 


Tighten to specified 
torque 


3 

Washer 

10 




4 

Race 

i 

Pull out with 2 
approx. 60 mm 
long bolts 



5 

Pinal drive housing 

1 




6 

n 

Piston 
Spring 

1 

1 




8 

O-ring 

1 


Replace. Coat with 

Air 


9 

Centrifugal governor 

1 




10 

Bolt 

2 


Tighten to specified 
torque 


11 

Washer 

2 




12 

Screw 

1 


Tighten to specified 
torque 


13 

Washer 

1 




14 

Modulation pressure 
valve housing 

1 

Do not loosen or 
maladjust adjusting 
screw for bimetal 
spring 

Check valve for 
easy movement 
after tightening 
mounting screws 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

i ^ 

Gasket 

1 


Replace 


16 

Bolt 

11 


Tighten to specified 
torque 


17 

Washer 

11 




18 

Rear converter housing 

1 

Must face up in 
assembly stand. 
Loosen by apply- 
ing light knocks 
with a plastic 
hammer and re- 
move 



iy 

20 

Shim 
Gasket 

X 
1 

Note thickness 
for reinstalla- 
tion 

Determine thickness 
again, if necessary 


21 

Automatic transmission 

1 
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REMOVING AND INSTALLING FINAL DRIVE HOUSING AND 
REAR CONVERTER HOUSING 


Removing 

t Pull out race with two approx. 60 mm long bolts 
and take off final drive housing. 



2. Screw two staybolts in transmission case and 
install gasket. 



A - Staybolts 


2. Turn transmission in assembly stand until con- 
verter housing faces up. 


3. Align piston ring on input shaft that its gap is 
flush with the groove. 


3. Remove converter housing mounting bolts and 
take off housing by applying light knocks with a 
plastic hammer. 


4. Install converter housing and lighten mounting 
bolts to the specified torque. 


o t e 


Installing 


1. Install the number of shims noted while removing 
or the shims calculated for the axial play on the 
input shaft. 


Use a sealant (e. g. Hylomar SQ 32 M) on the lower 
seven bolts. This sealant remains permanently elastic 
within a high temperature range. It is available from 
Marston Olchemie GmbH in 5352 Zulpich. 
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5. Determine pressure pin for vacuum box by 
screwing Special Tool 9303 in housing and 
tightening slightly. Insert pressure pin and 
press it in against stop. Pressure pin should 
be flush with face of special tool. If not, 
install a different pressure pin. For this reason 
pressure pins are available in three different 
lengths, which are identified by colors. 



6. Install the determined pressure pin in the 
vacuum box with Omnifit Rapid Red M. 


37 - 26 Removing and Installing Final Drive Housing 

and Rear Converter Housing 


Printed in Germany 


9 2 8 



Printed in Germany - VI, 1982 


Removing and Installing Rear 37 - 26a 

Transmission Case and Rear Converter Housing 


Automatic Transmission/Controls, Case 


92 8 


No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

I 

vacuum modulator 

i 

pressure pin with 
special tool 9303 
and paste with 

Hmnifit RartiH RoH 
UmniTlI riafJIU ntfu 

M. Coat threads with 

n f\ n - 9 irlon i ni*i 
nun I fdl Utf 1 1 1 ny 

sealant 


2 

Bolt 

10 

Torque: 

£ / LU *J t, mill 

(20 to 23 ftlb) 


o 

vvasner 

in 



A 

THriict 1 i* inn 


Pull nut with two 

1 W 1 1 WML Willi LTT*J 

approx. 60 mm iong 


5 

O- rina 


Replace, coat with 
ATF 


6 

Rear transm. case 

1 



7 





8 





Q 

Ci ir»r\ri ft rind 
OU|J|->tJi \ i n iy 




10 

Diaphragm spring 

i 

Concave side faces 

pontrif i iri5i 1 nnuprnnr 



opacer 




12 

Centrifugal governor 

1 



13 

Bolt 

2 

Torque: 

7.0 Nm (5 ftlb) 


14 

Washer 

2 



15 

Bolt 

1 

Torque: 

7.0 Nm (5 ftlb) 


16 

Washer 

1 




37 - 26b Removing and Installing Rear Transmission Case 

and Rear Converter Housing 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

17 

Modulation pressure 
valve housing 

1 

Bimetal spring 
adjusting screw 
must not be 
unscrewed or 
maladjusted 

Check valve for 
easy movement after 
tightening mounting 
bolts 


18 

Gasket 

1 




19 

Bolt 

11 


Torque: 

27 to 32 Nm 

(20 to 23 ftlb) 


20 

Washer 

11 




21 

Rear converter housing 

1 

Must face up in 

ii i 

assembly stand. 
Loosen with light 
taps from a plastic 
hammer and remove 



22 

Shims 

X 

Note thickness for 
installation later 

Redetermine 
thickness if 
necessary 


23 

Gasket 

1 


Replace 


24 

Automatic 
transmission 

1 





Refer to pages 37 - 25/26 for instructions on removing and installing. 
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No. 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

Boh 

4 


l ighten to specified 
torque 


9 
4 

W dMlCI 

Pump housing with liner 
Drive uear 

1 
1 

Drive out wilh 
two bolts 

Install with ATF 


5 

Gear 

1 


Install with ATF; 

ph ^ i~n tf 1 rp H it p r 

l_- 1 .J, a 1 1 1 1 L- L L U LI L L i 

edge faces pump 
housing 


T.I 


1 

X 


R^nl/if p mat with 

f\ L 1 I. »L1 >_ , ^VUL Willi 

ATF 


i 

Seal 

1 

Drive out with 
suitable screw- 
driver 

Replace, drive in 
flush with suitable 
thrust pad 



Intermediate plate 

1 





Threaded plug 

1 




10 

Ball bearing 

1 

Heat converter 

0 

housing to 120 C/ 
o 

248 F and remove 

Drive in against stop 
with suitable thrust 
pad 


11 

Breather 

1 




12 

Rear convener housing 

1 





- 2S Disassembling and Assembling Rear 
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DISASSEMBLING AND ASSEMBLING REAR CONVERTER HOUSING 


Disassembling 

1. Remove ATF pump mounting bolts. 



2. Screw in two approx. 50 mm long bolts opposite 
each other and drive out pump by lightly 
tapping on bolts. 



Assembling 

Insert ATF pump in converter housing carefully and 
tighten mounting bolts to specified torque. 



A - Studs 


Note 

Screw two studs in pump housing to facilitate installa- 
tion. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Thrust tool 

9180 

Consisting of thrust pad and 




thrust sleeve 

2 

Mandrel 

P 254 
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Disassembling and Assembling Final Drive 
Housing 
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ntv 
w L y ■ 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

_L 


i 




o 
z 

bprmg 

i 
± 




3 

Rnlt 

1 


Ti chten to ^nerifierl 






torque 


4 

Holder 

1 




5 

Spuing 

1 




6 

piston 

1 




( 


9 

Hriup nut i TCi m in — 






side to outside with 

position with 9180 





c i if T a 1^1 ^ cr- Ff^ w ri v r 

and P 9S4 


8 

Plug 

2 


Tighten to specified 






torque 


9 

Seal 

2 


Replace 


10 

Housing 

1 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE HOUSING 


Disassembling 

Drive out seals from inside to outside with a 
suitable screwdriver, 


Assembling 

1. Drive in inner seal to correct position with 2. Drive in outer seal to correct position with 

Special Tools 9180 and P 254. Special Tool 9180. 



Note 


Note 


Install seal that its sealing lip faces the auto- 
matic transmission. 


Install seal that its sealing lip faces the final 
drive. 


37 - 34 


Disassembling and Assembling Final Drive 
Housing 
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No. 

Description 

Special Tool 

Re marks 

1 

Assembly sleeve 

9305 


2 

Assembly tool 

9304 
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Disassembling and Assembling Transmission 
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37 


No, 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

i 

i 

jr^arKing iock gear 

i 
j. 



2 

Bolt 

A 

4 

Tighten to specified 
torque 


3 

Lockplate 

4 



A 

4 

Oil pan 

1 



5 

G asket 

1 

Replace, if necessary 


6 

Screw and washer 

2 

Tighten to specified 
torque 


7 

Oil filter 

1 

Replace, every 

4U, UUU KITl/zD, UUU ITU. 


o 
O 

spacer 

Z 



y 

Bolt 

1 l 

1 ignten to specitiea 
torque 


10 

Valve body housing 

1 


Page 38 - 21 

11 

Kickdown solenoid 

1 



12 

Seal 

1 

Replace 


13 

Housing 

1 



14 

O-ring 

1 

Replace 


15 

O-ring 

1 

Replace 


16 

O-ring 

1 

Replace 


17 

Snap ring 

1 



18 

Cover 

1 



19 

O-ring 

1 

Replace, apply light 
coat of ATF 


20 

Guide 

1 
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No. 


Description 


Qty, 


Note When 
Removing Installing 


Special 
Instructions 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


Spring 
Piston 
Snap ring 


Cover 
O-ring 

Piston and seal 

Spring 

Spring 

Pin 


Nut 


Adjusting screw 


Pin 


Input shaft 


Shim 


Brake band B 3 

Gear set with brake 
bands B 1, B 2 and 
brake band guide 

Output shaft 

Transmission case 


2 
1 

X 


Use 9305 

Preload piston 
with 9304 


Mark for reinstalla- 
tion 


Note quantity and 
thickness for re- 
installation 


Use 9305 

Preload piston 
with 9304 


Replace 


Redetermine length, 
if necessary 


Replace 


Redetermine thickness, 
if necessary 


37 - 38 Disassembling and Assembling Transmission 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 


Disassembling 


7. Remove snap ring for cover of brake band B 2 
piston and lake off cover. 


Absolute cleanliness is very important when working 

on an open transmission. Perfect transmission function 8. Install Special Tool 9305 and press out piston 
requires that there be no dirt on transmission parts, carefully, 
command valves or in oil circuits. Consequently 
disassembled parts must be washed thoroughly, oil 
bores flushed and dried. 

Never use gasoline to wash rubber seals, which 
would be damaged. Only use alcohol for cleaning. 

Also make sure that wool rags are not used on parts, 
because even minute contamination (e. g. lint) 
could lead to disturbances. 


1. Detach final drive and remove bearing assembly 
with drive pinion (see page 39 - 22). 



2. Remove final drive housing, centrifugal gover- 
nor and modulation pressure valve housing 
(see page 37 - 21). 


9. Attach Special Tool 9304 for cover of brake band 
B 1 piston. Preload piston and remove snap ring. 


Note 

It is essential to first take off the vacuum box for 
modulation pressure prior to removing the final 
drive housing. 


3. Pull parking lock gear off of output shaft. 


4. Remove front converter housing and torque con* 
verter (see page 32 - 1). 


r 




5. Remove valve body (see page 38 - 21) 


10. Release and unscrew special tool 


6. Remove solenoid valve. 


11. Remove cover, piston and springs of brake band 
B 1. 
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12, Remove pressure pins for B 1 and B 2. 


14. Remove adjusting screw B 3 and take out both 
pressure pins. 


Note 


Mark pressure pins for reinstallation. 




a 

a* 


i 



A - Pressure pins 


13. Swing transmission in assembly stand to 
horizontal 



15. Remove brake band B 3 forward. 


16. Pull input shaft out of gear assembly. 


17. Hold brake band B 1 on the drum with a snap 
ring from cover of brake band B 2 piston and 
remove gear assembly with brake bands. 



18. Drive out output shaft with a plastic hammer. 


Disassembling and Assembling Transmission 
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A sse m bling 


Use specified ATF on bearings and moving parts 
when assembling the transmission. 

1. Install output shaft with ball bearings in trans- 
mission case and drive in with a plastic hammer. 

2. Install parking lock gear. 

3. Attach final drive housing with centrifugal 
governor, modulation pressure valve housing 
and pressure piston (see page 37 - 21). 

4. Install the shims (either those noted while dis- 
assembling or those of redetermined thickness) 
with the bearing assembly and tighten drive 
pinion nut to specified torque (see pages 39 - 23 
and 39 - 29). 

5. Install brake band B 2 (steel band with radial 
groove liner) and brake band guide in trans- 
mission case. 



6. Lubricate and install radial bearing. 


7. Hold brake band B 1 (steel band with smooth 
liner) on brake band drum with the snap ring 
for piston of brake band B 2. 


8. Install gear assembly with brake band B 1, guiding 
the support lever for the oil distribution sleeve 
into groove of transmission case. 


Note 

When guiding gear assembly into the transmission 
case, make sure that segment spline of sun gear on 
the output shaft meshes correctly in drum of brake 
band B 2. 



9. Install input shaft in gear assembly. 

10. Install brake band B 3 (thick steel band with 
radial groove liner) in transmission case from 
front. Insert both pressure pins in brake band 
and screw new adjusting screw coated with a 
sealant in transmission case so far. until brake 
band is held. 
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11. Turn transmission until input shaft faces up. 

12. Measure axial play of gear assembly. It should 
be 0. 4 to 0. 6 mm. 

Install rear converter housing with gasket and 
tighten four mounting bolts to specified torque. 

Check distance from upper edge of input shaft 
to upper edge of stator shaft with a depth 
gauge. This distance is "A", 



Pull up input shaft against the stop and repeat 
measurement. This distance is "B". 



Axial play will be the difference between 
"A" and "B". 

Adjust axial play to 0. 4. . , 0. 6 mm by using 
shims of pertinent thickness on the input shaft. 

Note 

Prior to checking the axial play of the gear assembly, 
it will be essential to adjust the bearing assembly 
and tighten the drive pinion nut to specified torque. 

13. Attach rear converter housing (see page 37 - 21). 

14. Install pressure pins for B 1 and B 2. 



A - Pressure pins 


37 - 42 Disassembling and Assembling Transmission 
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15. Install piston of brake band B 2 by guiding 
brake band piston into transmission case with 
Special Tool 9305 and making sure that the 
pressure pin has proper fit in bore of brake 
band B 2. 



19. Measure distance of dead travel for pistons of 
brake bands B 1 and B 2. This is done by moving 
piston of brake band B 2 into lift position with 
air pressure supplied through lift pressure bore 
and checking distance "b". Then move the 
brake band piston into shift position with air 
pressure supplied through the shift pressure bore 
and recheck distance "b". The difference of 
both distances is dead travel "L". 



16. Use a new O-ring on cover of B 2 brake Land 
piston and install with a spring. 


1 - Lift pressure - bore B 2 

2 - Shift pressure - bore B 2 


Note 


Apply a light coat of ATF on Oring. 


17. Install snap ring for cover. 


Check distance "a" while springs hold the piston 
of brake band B 1 in lift position. Then move 
this piston to shift position with air pressure 
supplied through shift pressure bore B 1 and re- 
check distance "a". The difference will be 
dead travel "L". 


18. Install piston and cover of brake band B 1 
with Special Tool 9304. 




3 - Shift pressure - bore B 1 
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Dead travel of pistons in brake bands 
B 1 and B 2 should be 3, 0 to 4, 0 mm. 


Note 

Dead travel "L" excessive - use longer pressure pin. 
Dead travel "L" insufficient - use shorter pressure 
pin. 


20, Adjust brake band B 3. 

Screw in the adjusting screw after loosening 
the counternut and tighten to 5 Nm (0. 5 kpm). 
Check gap "A" on brake band. 



Unscrew adjusting screw by 1 3/4 turns and 
recheck gap "A". The difference between 
both distances is the dead travel, which should 
be at least 3 mm. 

Hold the adjusting screw to prevent maladjust- 
ment. Tighten counternut and grind off head 
of adjusting screw. 
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1 



No, 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Pawl 

1 



2 

Spring 

1 



3 

Pin 

1 



4 

Circlip 

1 



5 
6 

Bolt 
Washer 

2 
2 

Tighten to specified 
torque 


7 

Ami- restart and 
backup light switch 

1 

Adjust 

Page 37-15 

8 

Bolt 

1 

Tighten to specified 
torque 


9 

Washer 

1 



10 

Holder 

1 

Remove together 
with leaf spring 
and roller running 
on needle bearing 


11 

Leaf spring 

1 



12 

Needle 

X 



13 

Roller 

1 



14 

W asher 

1 



15 

Pin 

1 



16 

Lockwasher 

1 



17 

Linkage 

1 



18 

Roller 

1 



19 

Washer 

1 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


20 


21 
22 

23 
24 


25 


26 


27 


28 
29 
30 


31 
32 
33 


34 


35 


36 
37 
38 


Screw 


Washer 


Shaft 


Catch plate 
Seal 


Plug 


Seal 
Seal 


Snap ring 

Cover 

Seal 


Piston 
Spring 

Fast charging valve 
for reverse gear 

Seal 

Seal 


Circlip 
Washer 
Lever 


1 
1 
1 
1 


1 
1 


1 
1 


1 
1 


Lever out with 
suitable screw- 
driver 


Drive out with 
suitable screw- 
driver 


Tighten to specified 
torque 


Drive in with suitable 
tool 


Tighten to specified 
torque 

Replace 

Drive in to correct 
position with suitable 
tool; lip faces out 


Replace, coat with 
ATF 

Coat seal with ATF 


Replace 

Replace, coat with 
ATF 
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i\o. 

u&sc-ri pi ion 

gty. 

Note When 

Removing 

Installing 

Special 
Instructions 

39 

Seal 

1 


Replace, coat with 
ATF and position cor- 
rectly 


40 

Spring retainer 

1 




A "1 

41 

Pressure unit B 2 

1 


Do not mix up with 
pressure unit B 1 


42 

Pressure unit B 1 
(identified by a groove 
all around) 

1 


Do not mix up with 
pressure unit B 2 


43 

Seal 

1 


Replace, coat with 

A TP 
nlr 


44 

Seal 

1 


Replace, coat with 
ATF 


A d 

45 

Spring 

1 





rin 

1 

Remove aown- 
ward 



47 

Lever 

1 




48 

Brake band guide 

1 




49 

Case 

1 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION CASE 


Disassembling 


1. Unscrew holder and remove with leaf spring and 
roller running on needles. 



2. Remove lock for pressure units B 1 and B 2 
and remove both pressure units, 



3. Pull out spring for bearing pin from lever of 
brake band B 3 and drive out pin downward. 



Assembling 


1, Install catch plate in housing Guide shaft into 
spline of catch plate and tighten holding screw 
to specified torque. 



1 - Pressure unit B 1 

2 - Pressure unit B 2 
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2. Install linkage with washer and roller. 



1 - Linkage 

2 - Washer 

3 - Roller 

4 - Leaf spring 

5 - Roller on needles 


3. Install leaf spring and roller running on needles. 


4. Install holder and tighten bolt to specified 
torque. 



5. Push spring on to bearing pin and attach in trans- 
mission case. Tension spring with a scribe or 
suitable wire hook and slide on the parking lock 
pawl. 
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6. Install pressure units B 1 and B 2 in 
position and secure with lock. 


Note 

A rubber insert is installed as from May 7, 1979 to 
eliminate hydraulic noise in the lubricating circuit. 
This rubber insert can be service installed in trans- 
mission without one. 



*■ 

»- 

? 



1 - Pressure unit B 1 

2 - Pressure unit B 2 


A - Rubber insert 


Note 


Pressure units B 1 and B 2 have different designs 
and therefore must not be mixed up. For identi- 
fication B 1 pressure unit has a groove running all 
around. 
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INSTALLING AUTOMATIC TRANSMISSION SECTION 


If transmission (A) section is installed, the following parts must be transferred from the defective 
transmission to the new transmission. 


1 - 

2- 
3- 
4- 

5- 
6- 


Front converter housing with mounting 
parts 

Torque converter 
ATF tank 

Bearing assembly with drive pinion and 
mounting parts (replace O-ring) 
Final drive 
Adjusting nut 
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1, Take transmission section out of crate and 
remove protective caps. 



Note; 

The outer seal between the transmission case and 
final drive is missing on transmission section for 
manufacturing reasons. 



2. Drive in outer sea! to correct position with 
Special Tool 9180 (also refer to page 37 ■ 34). 



Note: 

The outer seal must be installed so that its sealing 
lip and spring supporting the sealing lip face the 
final drive. 
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3. Install torque converter and front converter 
housing (see page 32 - 1 ). 


4. Redetermine thickness of shims for bearing 
assembly and install bearing assembly (see pages 
39 -24 and 39 -29). 


5. Adjust drive pinion and ring gear (see page 
39-31). 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

i 

Gauge set 

US 1090 


2 

Gauge and coupling 

VW 1318 

or P 378 

3 

Hose, adapters and bracket 

US 8030 
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CHECKING TRANSMISSION OPERATION 


Prior to making repairs on an automatic trans- 
mission, noubleshoot transmission as instructed 
below and with help from the following tests. 

A - General Checks 

B - Transmission Fluid Level 

C - Stall Test 

D - Test Drive 


E - Pressure Test 


B 


Transmission Fluid Level 


The specified fluid level is extremely important 
for proper operation of automatic transmission, 
so that following test must be carried out with 
great care. 


Important 

All jobs, which require that engine runs, should 
only be carried out with selector lever in "N" or 
"P" and parking brake applied. 

Exceptions: Tests, which require briefly a different 
selector lever position* 


Checking ATP Level 

Also check appearance and odor of A TP, Burnt 
friction linings cause a burnt odor. Contaminated 
oil could cause failure in valve body. 


In this case transmission must be removed and 
repaired or replaced. 


A - General Checks 

Following jobs must be performed prior to any 
testing of transmission, and if defects are found, 
they must be eliminated before continuing with 
other work on transmission, 

1, Check engine tuning (ignition timing, idle and 
transition), 

2. Check for external damage, e. g. leaks on 
transmission (ATF) or final drive (hypoid oil) 
and missing or loose mounting bolts. 


Test is carried out at engine idle speed, parking 
brake applied and selector lever at T, N". Car must 
he on level surface. 


Let engine run at idle speed 1 to 2 minutes before 
checking fluid level t so that torque converter will 
be full. 


ATF level can be checked on a cold or warm 
transmission. However, the level will be more 
accurate on a cold transmission (20° - 30°C/ 
68° - 86° F ATF temperature). An ATF temperature 
of 80° C/176 F can only be guesstimated. 
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ATF level in transmission will change with fluid 
temperature. Max. and min. marks on transparent 
tank are in reference to an ATF temperature of 
80° C/176° F. When ATF temperature is 20 to 


30 C/68 - 86° F, the ATF level will be 30 mm/ 
1 3/16 in, below minimum mark (see figure). The 
amount of ATF between min. and max. marks 
is 0. 2 liters/6. 75 fluid ounces. 


After correcting ATF level to specifications, 
operate brake pedal, leave selector lever in each 
position (R-N-D-N-R) several seconds and 
then return it to "N", so that working pistons of 
power parts are filled with ATF, Recheck and. 
if necessary, correct ATF level. 



1 

2 
3 


max. at 80° C/176° F ATF temperature 
min. at 80° C/176 F ATF temperature 
max. at 20 to 30° C/68 - 86° F ATF- 
temperature 


Stall Speed 


This check provides information on operation of 
engine, converter and transmission. It is applied, 
when top speed cannot be reached or acceleration 
is insufficient. 


Note 


During this check all the engine power is converted 
into heat in the converter, which is why this check 
must not last longer than 5 seconds. 


Rear wheels must not be permitted to turn for this 
check. 


Add ATF to correct level. Cleanliness is essential! 


Also engine must be at operating temperature and 
develop its full power. 


If ATF level is too low, oil pump will draw in 
air, which can be heard. ATF will foam and 
cause incorrect readings when checking ATF 
level. Stop engine until ATF foam disappears 
(approx. 2 minutes). Add ATF and recheck ATF 
level. 


Extra equipment, e.g. compressor for air condi- 
tioning, must be turned off. 

Check must not be made with car 1 s tachometer. 


Excessive ATF must be drained or drawn off, 
since otherwise transmission components would 
splash excessively and raise the temperature 
too much, until finally foamed oil is forced out 
through vent. This condition could damage 
on a lonsterm 


1. Connect tachometer that it can be read from 
driver' s seat. 

2. Run engine at about 2000 rpm approx. 2 minutes 
prior to testing. 

3. Apply parking brake all the way and depress 
brake pedal with left foot. 
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4. Position selector lever at "D", floor accelerator 
pedal with right foot and check whether speci- 
fied stall speed is reached. 

Stall speed must be 2400 - 200 rpm. 
Note 

If stall speed drops by approx. 400 to 700 rpm 
below specified value, one-way clutch in torque 
converter is slipping. 

If stall speed is faster than specified value by about 
300 rpm, slip is in transmission. 

If stall speed is correct and top speed is still not 
reached, one-way clutch is locking in both direc- 
tions or has seized. This will usually be noticed 
during fast highway driving by ATF leaking through 
the vent. 

The stall speed will drop by approx, 125 rpm for 
each 1000 meters /39 00 feet altitude above sea 
level because of a drop in engine power. 

Even excessively high outside temperatures could 
cause stall speed to drop slightly below the mini- 
mum value. 
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L) - Test Drive 


Vehicle should be driven in all gear ranges and 
under all possible road conditions. Do not test 
drive if there is obvious mechanical damage. 


Shift points in km/h (mph) 


Selector lever position "D" 

- 

Upshift 

Downshift 

Accelerator pedal position 



km/h (mph) 

km/h (mph) 

Pan throttle 1-2-1 

2-3-2 

26 - 33 (16 - 21) 
42 - 48 (26 - 30) 

16 - 23 (10 - 14) 

32 - 37 (20 - 23) 

Full throttle 1-2-1 

2-3-2 

97 - 105 (60 - 65) 
150 - 158 (93 - 98) 

45 - 52 (28 - 32) 
57 - 85 (35 - 53) 

Kickdown 1-2-1 

2-3-2 


57 - 78 (36 - 48) 
122 - 133 (76 - 83) 


1. Note shift points and compare to chart above. 
Shifts should be smooth. Shifts should take 
place quickly and without lag in power trans- 
mission. 


2. Listen for any sign of engine speedup between 
shifts. Speedup between shifts indicates slipping 
brake bands or clutches. 

3, After road test check transmission for fluid 
leaks. 


Note 

All specified speeds are approximate. 
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E - Pressure Test 


Note 

This test will locate defects in ATF circuit 
(internal leakage, wear, sticking control 
valves, dirt in ATF system). 



a = main pressure 
b = governor pressure 
c = modulator pressure 



Hose adapters for pressure gauges (from US 8030) 



Gauge and coupling from VW 1318 plus bracket 
and parts from US 8030. 

Note 

After removing gauges, install plugs with new 
seals. 



Third gauge setup with US 1090 
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Work sequence 


1. Connect gauge with 0-25 bar (0 - 350 psi) 
range to main pressure gauge connection a. 

2. Connect gauge with 0-10 bar (0 - 140 psi) 
range to governor pressure gauge connection b. 

3. Connect gauge with 0-10 bar (0 - 140 psi) 
range to modulator pressure gauge connection 


Note 

Before any other pressures are checked, modulator 
pressure must be measured at full throttle in "D" 
range at 88 km/h (55 mph) with vacuum line 
connected (see page 38 -9), Adjust if necessary. 
Correct modulator pressure automatically affects 
main pressure. 


Note 


Pressure gauge set is set up in footwell of front 
passenger seat. Hoses are routed through window 
of right door. 



Hose adapters installed 
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Checking Modulator Pressure 


Adjusting Modulator Pressure 


1. Compress circlip (arrow) and remove cover. 

2. If inside of cover is wet with ATF, replace 
modulator. 

3. Adjust if necessary. 


L Compress circlip and remove vacuum modulator 
cover. 

2. Slightly pull adjusting key out and turn screw. 

3. After adjusting, push key into nearest slot. 
One turn of setting screw results in 0. 2 bar 
(2. 8 psi) pressure change. 


Checking Main Pressure 


Not adjustable, modulator pressure automatically 
affects main pressure. 


Note 

Changing modulator pressure also 
points. 


Checking Governor Pressure 


Replacing Vacuum Modulator 


Not adjustable. 


1. Pull off vacuum hose. 

2. Compress circlip and remove cover. 

3. Remove modulator using 22 mm open end 
wrench. 


4. When installing, apply non- hardening sealing 
compound to threads. 
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 


Note: if transmission oil is black and smells burnt or there is an 

unusual large amount of metal burrs in oil pan, either 
repair or replace transmission. 


Conditions and Correction 


Condition: Transmission slips in all selector lever positions 

Correction: 1, Check modulating pressure, adjusting if necessary. If not 

adjustable, check movement of modulating pressure control 
valve. Clean modulating pressure safety valve in shift 
valve housing upper section, 

2, Check whether vacuum line from intake branch to vacuum 
box is plugged. If yes, replace. 

3. Check operating pressure. If too low or not available: 

a) Disassemble and clean shift valve housing, and service 
operating pressure control valve, 

b) Remove and inspect primary pump, replacing if necessary. 


Condition: Transmission grabs or car vibrates when moving off 

Correction: l. Check modulating pressure, adjusting if necessary, 

2, Pull off vacuum line from vacuum box, checking whether 
ATF or fuel escapes. 

a) If ATF t replace vacuum box. 

b) If fuel , check fuel injection system and repair. 
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Condition: 


1st gear slips 


Correction: 


1. Check easy movement of control valve B 1, replacing 
shift valve housing if necessary. 


2. Remove and install brake band piston B 1, check seal 
and replace if necessary, 

3. Replace brake band B 1 and pressure part for B 1, Check 
easy movement of vent valves in support flange K 1, 
replacing support flange if necessary. 


Condition: 


Transmission slips during lst/2nd shift or in 
2nd and 3rd gear 


Correction; 


1, Check modulating and operating pressures, adjusting if 
necessary. 

2, Replace shift valve housing, also replacing sealing bushings 
on plug tubes. 

3, Repair clutches K 1 and K 2 depending on findings. Visually 
inspect oil distribution sleeve, replacing if necessary. 


Condition: 


Transmission slips in 3rd gear 


Correction: 


1. Remove shift valve housing, check sealing bushings on plug 
tubes and replace same if necessary. 

2, Repair clutch K 2 depending on findings. Visually inspect 
oil distribution sleeve, replacing if necessary. 
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Condition: 


Transmission slips when moving off in 1st and 
2nd gear, or moving off not possible in forward 
gear. Reverse gear is still good 


Brake band B 2 seriously worn or broken 


Correction: 


Adjust brake band B 2 by installing a longer pressure pin. Replace 
brake band, if seriously worn or broken, 


Condition: 


Transmission slips in all gears 


No or insufficient modulating pressure 


Correction: 


1. Check modulating pressure, adjusting if possible. 

2. Remove and service modulating pressure control valve, 

3. Check and clean modulating pressure safety valve in 
shift valve housing upper section. 


Condition: 


After installation, transmission has no power 
flow or fails after a brief time of operation 


Torque converter not installed according to instructions. 
Drive dogs do not engage accurately in drive gear of 
primary pump, 

Follow -up damage: Drive dogs of torque converter and primary 
pumps will be destroyed. 


Correction: 


Install torque converter according to instructions. 
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Condition: 


No power flow in all selector lever positions for 
a brief period immediately after starting engine 
(especially when car had not been used for a while) 


Torque converter drains partially via leaky or defective lubricating 
ring or valve in input shaft. 


Correction: 


1 F Check lubricating ring on input shaft, replacing if necessary. 

2 F Checking ball valve in input shaft, replacing input shaft if 
necessary, 

3. Check and clean lubricating pressure valve in shift valve 
housing. 


Condition: 


No power flow in reverse gear 


Correction: 


1. Remove shift valve housing, check brake band B 3 and 
adjustment. 


2. Remove brake band piston B 3 and check seal. 


3, Replace one-way clutch in gear set. 


Condition: 


Strong jolt when engaging selector Lever in " D " 


Correction: 


1. Adjust idle speed and CO level to specifications, 

2. Check modulating and operating pressures, correcting 
modulating pressure if necessary. 

3. Check vacuum line and connections for leaks. 


Note: 


4, Check whether pressure acceptance piston in rear transmission 
case moves easily and is installed correctly, 

5. Check whether feed bore for pressure acceptance piston in 
rear transmission case is plugged. 

If there is a hard engagement jolt when quickly shifting back 
and forth between "N" and "D" several times, there is no fault. 
The pressure pick-up requires a running time of approx, 2 
seconds. If this time is given, the engagement jolt will also 
be correct. 
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Condition: 


Strong jolts when changing gears 


Correction: 


Check modulating and operating pressures, adjusting 
modulating pressure if necessary. If operating pressure 
is too liigti, replace shift valve housing. 


2, Cheek vacuum line and connections for leaks. 


3. Service control valve for converter adaptation. 


Condition: 


Strong jolt in downshift from 3rd to 2nd gear 


Correction: 


1. Replace seal on release end of B 2, 


2. Replace brake band piston B 2, 


Condition: 


No upshifts 


Correction: 


Check governor pressure. If there is no governor pressure 
reading, continue with point 1. If governor pressure 
is correct, continue with point 2, 


2, Disassemble, clean and service centrifugal governor. 

3, Disassemble and clean shift valve housing, replacing if 
necessary (use new sealing bushings on plug tubes). 


Condition: 


No upshift on cold transmission, upshifts 
okay after short distance 


Correction: 


1, Replace shift valve housing (use new sealing bushings 
on plug tubes). 
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Condition: 


Upshifts only in upper speed range of gears 


Correction: 


1. Check and adjust control pressure cable. 


2, Check governor pressure and replace centrifugal governor 
if governor pressure is too low . 

3, Service control pressure valve. 


Condition: 


Upshifts only in lower speed range of gears 


Correction: 


1. Tighten bolt for control pressure lever on transmission. 
Then check control pressure cable, adjusting if necessary, 

2. Check full throttle, stop. Move accelerator pedal to 
kickdown and check whether throttle is against full 
throttle stop, adjusting if necessary, 

3. Check governor pressure and replace centrifugal governor, 
if governor pressure is too high. 


Condition: 


No kickdown downshifts 


Correction: 


1. Check voltage at solenoid valve. If necessary, check wire 
connections against current flow diagram, 

2. Remove solenoid valve. Connect removed valve to power 
supply and check function, replacing if necessary, 

3. Tighten control pressure lever bolt on transmission. Then 
check control pressure, adjusting if necessary, 

4. Check movement of kickdown control valve in shift valve 
housing upper section, replacing shift valve housing if 
necessary. 
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Condition: 


No brake shifts from 3rd to 2nd and 2nd to 1st 


Correction: 


1. Adjust control pressure cable, 

2, Service brake shift piston, replacing shift valve housing 
if necessary. 


Condition: 


Automatic, unwanted downshifts outside of partial 
throttle downshift range, without operation of 
kickdown switch 


Correction: 


1. Remove kickdown solenoid valve. 

Check Oring on solenoid valve for damage. 

2. Check whether kickdown switch sticks in pressed position, re^ 
placing if necessary. 

3. Check whether solenoid valve sticks in open position, re- 
placing solenoid valve if necessary. 

4. Check movement of control pressure valve, cleaning shift 
valve housing and servicing valve if necessary, or re- 
placing shift valve housing. 


Condition: 


Poor acceleration when moving off 


Correction: 


1, Check stall speed. 


2. If stall speed drops below specified value by approx. 400 
to 700 rpm, one-way clutch in converter is slipping, Re- 
place torque converter. 


Condition: 


Transmission does not make upshifts 


Correction: 


Check governor pressure and when not correct, clean and 
service centrifugal governor. If correct, continue with 
point 2. 


2. Service master valve in shift valve housing, replacing 
shift valve housing if necessary, 
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Condition: 


Parking lock does not engage 


Correction: 


Check adjustment of selector lever cable, correcting if necessary, 


Condition: 


Selector lever cannot be engaged in "R" and " P " 


a) With engine running 

b) With engine stopped 


Correction: 


1, a) Disassemble, clean and service centrifugal governor. 


2. b) Service blocking piston in rear transmission case. 


Condition: 


Engine cannot be started with selector lever in 
" P " or " N " 


Correction: 


1. Adjust selector lever cable and starter interlock switch, 


2. Replace starter interlock and backup light switch. 


Condition: 


Invisible oil loss (leak cannot be seen on outside) 


Diaphragm in vacuum box defective. ATF drawn in by engine 
via vacuum line. 


Correction: 


Replace vacuum box. 


Condition: 


Sudden thick smoke caused by defective 
vacuum box 


Correction: 


Replace vacuum box 
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Condition: 


ATF lost between torque converter and primary 
pump 


Correction: 


1, Install and tighten drain plug for torque converter, using a 
new seal. Coat threads with Hyloma, If still leaking ATF, 
continue with points 2 and 3. 


2. Peplace radial seal and Oring of primary pump, checking 
Oring groove in primary pump for porous spots. Replace 
primary pump, if necessary, 

3. Apply a good coat of Hyloma to threads of bottom 
mounting bolts. 


Condition: 


Oil leak behind starter interlock and backup 
light switch 


Correction: 


Replace O-ring on pressure part U 2, 


Condition: 


2nd gear loud 


Correction: 


Replace rear planet gear set. 


Condition: 


Whining noise only when changing gears with 
full load 


Correction: 


Replace oil filter. 


Condition: 


Whining noise, which increases in loudness as 
engine speed rises 


Correction: 


Check primary pump, replacing if necessary. 
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REMOVING AND INSTALLING SHIFT VALVE HOUSING 


Rcmov ing 


J, Move selector lever to "P". 


2. Unscrew oil filler tube from oil pan and let 
ATF drain. 


Note: 

If ATF smells burnt and there is metal abrasion 
in oil pari, sludge or an unusual large amount of 
burrs, it is not sufficient to only replace shift 
valve housing. The entire transmission and torque 
converter will have to be replaced. Further oil 
lines and oil cooler will have to be flushed clean 
thoroughly. 



3. Unscrew oil filler tube coupling and 
filler tube. 



5. Remove oil filter. 



1 - Mounting bolts 

2 - 

3 - 


4. Unscrew oil pan mo 
oil pan with gasket. 


remove 
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6. Unscrew mounting bolts of shift valve housing 2. Install locating pin (suitable punch) for control 

and remove shift valve housing. pressure valve in shift valve housing. 



7 T Remove plug tubes with sealing bushings and 

pull off sealing bushings from plug tubes, 3. Guide in shift valve housing carefully. Make 

sure in particular that range valve engages 
correctly in catch plate. 


Installing 


1. Fit new sealing bushings on both ends of plug 
tubes and install tubes in transmission. Screw 
two locally made centering pias in trans- 
mission case. 




4. Install mounting bolts with spring washers and 
tighten to specified torque. 


Centering pins 
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5. Remove locating pin for control pressure valve. Note 


6. Install oil filter. 


As from May 7, 1979 a rubber insert is installed 
to eliminate hydraulic noise in the lubricating 
circuit. 

Rubber inserts can be service installed in a trans- 
mission without one. 


7. Install oil pan with gasket and tighten mounting 
bolts to specified torque. 


8. Screw oil filler tube on oil pan and 
coupling nut. 


en 


9. Add A TF as specified. 


10. Check shifts during test drive. 



11. Check ATF level while warm. 


A - Rubber insert 


12. Tighten bolts on oil pan to specified torque, 
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MODIFICATIONS ON SHIFT VALVE HOfSING 


Note 


The shift valve housing has an additional plastic 
brake band holder from transmission numbers 

169 0626 A 22. 01 Europe, Rest of World 
and 169 3254 A 22. 02 USA, Japan. 

The cast brake band holders have been omitted 
on these housings. 




1 - Old version with cast brake band holders 

(arrow) 

2 - New version (install only with plastic brake 

band holder) 


Only the new version will be available after de- 
pletion of old version shift valve housing stocks. 
Old and new version shift valve housings are inter- 
changeable, however the new version (without 
cast brake band holders) will always require in- 
stallation of the plastic brake band holders. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 


Filler 


Standard, e.g. 

Dresser- Wayne Model 3009 
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REPLACING ATF AND FILTER 


ATF Capacity: 

Initial filling: approx. 6.0 liters/6.3 US.qt 
ATF change: approx. 5.5 liters/5.7 US.qt 


Type of ATF: 


ATF Dexron ® or Dexron II ® 


Unscrew filler tube coupling nut and turn out 
filler tube. 


ATF and filter must be replaced every 
48,000 km/30,000 miles. 


Note: 

ATF (not filter) should be replaced more often, if car 
is subjected to severe operating conditions (trailer 
hauling etc.). 


Car must be on level surface when replacing ATF. 
Also have transmission at operating temperature and 
engine stopped. 


Unscrew oil filler tube from oil pan and let ATF drain. 




Turn crankshaft until converter drain plug can be 
seen and removed. 



Remove transmission oil pan and replace oil filter 
when ATF stops draining from transmission and 
torque converter. 
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Install oil pan with gasket and tighten mounting bolts 
to 7.0 Nm/5 ftlb torque. 


Install converter drain plug with a new seal. 


Adding ATF 


First add a large amount (approx. 4 liters/4 US.qt) 
of ATF with the engine stopped. Start engine with 
selector lever in "P" and Jet engine run at idle speed. 
Observe ATF level in tank and add remaining ATF 
immediately. 



Operate brake pedal and leave selector lever in each 
position several seconds. Then recheck ATF level. 


Note: 

ATF level in transmission will change with any 
change in ATF temperature. Max. and min. marks 
on tank are in reference to an ATF temperature of 
80 °C/1 76 °F. At a temperature of 20 to 30 °Ci 
68 to 86 °F, on the other hand, the maximum ATF 
level will be approx. 30 mm below the min. mark 
(see figure). This information is important for 
replacing ATF, which normally takes place at this 
temperature. 



1 = Max. at 80 °C/176 °F ATF temperature 

2 = Max. at 80 °C/176 °F ATF temperature 

3 = Max. at 20 to 30 °C/68 to 86 °F 

ATF temperature 
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FLUSHING ATF COOLER AND LINES 


Note 

If ATF smells burnt and there are metal particles or 
sludge in oil pan, it is not sufficient to only replace 
the valve body or transmission. The ATF cooler and 
lines will also have to be flushed with ATF. 


1 . Detach feed and return lines at converter housing 
and take off short hose from return line. 



2, Attach extra hose from ATF charger (see Work- 
shop Equipment Group of Special Tool Catalog) 
on return line and flush cooler as well as lines 
with the charger. 



A - To cooler inlet (bottom connection) 
B - From cooler outlet (top connection) 
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No. 

Descript ion 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

Bolt 

2 


Tighten to specified 
torque 


2 

Lockwasher 

2 


Replace, if necessary 


3 

Valve body 

1 


Position correctly on 
flange 


4 

Filter screen 

1 




FT 

5 

Circlip 

1 




6 

i 

Spring 
Shift valve 

1 
1 


Check for easy move- 
ment and damage 


8 

Bolt 

2 


Tighten to specified 
torque 


y 

Lockwasher 

Z 


Replace, if necessary 


10 

Governor housing 

1 


position correctly on 
flange 


11 

Filter screen 

1 




12 

Spring retainer 

1 


Position correctly 


13 

Spring 

1 




14 

Shim 

X 

Note quantity 
and thickness 
for reinstalling 



15 

Governor valve 

1 


Check for easy move- 
ment and damage 
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■ 

No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

16 

Pin 

1 



17 

Centrifugal weight 

1 



18 

Guide ring 

1 



19 

Spring 

1 




uii seat 

o 

Utiatn duu reinuvc 





carefully 


21 

Flange 

1 
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DISASSEMBLING AND ASSEMBLING CENTRIFUGAL GOVERNOR 


Disassembling Assembling 

1. Unscrew bolts and remove valve body as well Note 
as governor housing from flange. 

Clean all parts in clean gasoline thoroughly. Check 
shift valve and governor valve for damage and easy 
movement in their bores. 



2. Press off spring retainer. Remove centrifugal 

weight with valve and springs. A - Oil bores 



A - Oil bores 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Assembly tool 

9307 
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No. 

Description 

Qty. 

■ 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

Input shaft 

1 




2 

Shim 

X 

Note quantity 
and thickness 
for reinstalling 

Redetermine thickness, 
if necessary 


3 

Lubricating pressure ring 

1 




4 

Radial bearing 

1 




5 

Planet gear carrier 

1 




6 

Axial bearing 

1 




7 

Shim 

X 

Note quantity 
and thickness 
for reinstalling 

Redetermine thickness, 
if necessary 


8 

Axial bearing 

1 




9 

Sun gear 

1 




10 

Radial bearing 

1 




11 

Circlip 

1 




12 

Shim 

X 

Note quantity 
and thickness 
for reinstalling 

Redetermine thickness, 
if necessary 


13 

Clutch K 1 

1 




14 

Oil distribution sleeve 

1 


Position correctly 


15 

Clinch K 2 

1 




16 

Hollow shaft 

1 




17 

Radial bearing 

1 




18 

Radial bearing 

1 




19 

Thrust washer 

1 




20 

Intermediate shaft 

1 
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No. 

- — 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

21 

Radial bearing 

1 



22 

Output shaft 

1 



23 

Thrust washer 

1 


An aramide 
plastic washer 
without turning 
lock is installed 
instead of metal 
thrust washer 
betw. rear pla- 
net set and in- 
termed late 
shaft for transm 
type A 22.04 as 
well as for type 
22,01 from 1981 
models 

24 

Ball bearing 

1 



25 

Thrust washer 




26 

Sun gear 




27 

Split needle bearing 




28 

Axial bearing 
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DISASSEMBLING AND ASSEMBLING GEAR ASSEMBLY 


Disassembling 

1. Slide Special Tool 9307 on to the output shaft 
and position the entire gear assembly upright 
carefully. 



2. Remove snap ring and take off clutch K 1 and 
shims. 



Printed in Germany - III, 1979 


Assembling 


1. Lubricate and install axial bearing and split 
needle bearing. 



2. Install sun gear and thrust washer. 
Note 

Coated side of thrust washer faces sun gear. 

o 

3. Heat ball bearing to about 120 C and press on 
with a suitable piece of pipe. 

4. Install hollow shaft in one-way clutch that shaft 
turns in direction of arrow. 
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Note 

After installation of hollow shaft it must lock 
when turned in opposite direction of arrow. 


5. Lubricate thrust washer and needle bearing 
slightly and slide them on the intermediate 
shaft. 


b. Install intermediate shaft in clutch K 2, 
turning slightly that spline of inner plate 
carrier engages in inner plates. 




9. Install radial bearing between hollow shaft 
and support flange. 

10. Install oil distribution sleeve in support flange 
K 2 so far carefully, that both oil seals engage 
in support flange. 


7. Install output shaft with needle bearing in 
brake band drum. 


8. Install Special Tool 9307 on output shaft and 
position preassembled gear assembly upright 
carefully. 
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11. Install clutch K 1 carefully, making sure that 
oil seals engage properly. 

12. Check axial play of hollow shaft. 

Install circlip without shims and check play 
with a feeler gauge. 



Inst all shims to adjust play to specified value 
of 0. 3 to 0. 4 mm. 


13. Check axial play of sun gear. 


Lubricate and install axial bearing in planet gear 
carrier. 

Measure distance "a" from face of inner plate 
carrier to roller of axial bearing with a depth 
gauge. 



Measure distance "b" from face of inner plate 
carrier to shoulder of planet gear carrier. 



Measure distance "d" from face of intermediate 
shaft to shoulder of intermediate shaft. 
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Install sun gear and needle bearing. 

Measure distance "e" from face of intermediate 
shaft to face of sun gear. 



Calculate play: 
Distance "a" - "b" 
Distance "d" - "e" 
Distance "c" - "f" 


= 'c 
= "f" 
- play 


Adjust play to specified value of 0. 2 to 0. 3 mm 
by installing shims underneath the axial bearing. 


14. Install planet gear carrier, turning it back and 
forth to have inner plate carrier engage in 
spline of plates. 


15. Install radial bearing and input shaft. 


16. Install and attach lubricating pressure ring in 
groove of input shaft. 
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TOOLS 







No. 

Description 

Special Tool 

Remarks 

1 

Assembly sleeve 

9308 


2 

t 

Assembly tool 

9309 
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No, 

Description 

Qty- 

Note When 
Removing 

Installing 

Special 
Instructions 

1 

Snap ring (corrugated) 

1 


Do not mix up with 
snap ring of K 2 
(different spring force} 


2 

Outer plate 
(5. 0 mm thick) 

1 


Shouldered side faces 
snap ring 


3 

Inner plate 

6 


Dip in ATF bath prior 
to installation 


4 

Outer plate 

(optionally 3. 0 or 3, 5 mrr 
thick) 

6 




5 

Snap ring 

1 




6 

Spring retainer 

1 




7 

Spring 

X 

Note quantity 
for reinstalling 

Install same quantity 
as removed 



Piston 

1 

Pull out with 
two pointed 
pliers 

Coat piston and lip 
seals with ATF and 
press in carefully 
with 9308 


9 

Seal 

1 


Replace, Sealing lip 
faces support flange 


10 

Seal 

1 


Replace, Sealing lip 
faces bottom of support 
flange 


11 

Support flange 

1 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 1 


Disassembling 

1. Install Special Tool 9309 on spring retainer 
that pressure ring has an uniform fit. Press 
down the spring retainer in a press far enough, 
that snap ring is clear and can be removed. 



2. Release press carefully and remove spring re- 
tainer and springs. 


Note 

The quantity of springs for the clutch pistons will 
vary. If new springs are required, the same 
quantity must be used again. 


Assembling 


1. Install lipped seal carefully that it is positioned 
correctly in the groove and its lip faces down 
(in direction of arrow). 



Note 

Never use sharp edged tools to install seals. 

2. Insert Special Tool 9309 in support flange. 

3. Install lipped seal for piston that its sealing 
lip faces down to bottom of support flange. 
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4. Give piston and seal a light coat of ATF and 
press in against bottom of housing without 
tilting. 


\ 



A - Special I'ool '.J308 


Note 

Don' t force in piston to prevent damaging the 
seals. 


5. Assemble plates according to exploded view 
and install assembly in clutch drum. 


7. Check clutch play "L". which should be 
1. 0 - 0. 2 mm. Measure distance "a" from 
upper edge of clutch drum to plate assembly 
with a depth gauge. 



Note 

When measuring distance "a" have tip of depth 
gauge just touch the plate assembly without 
pressure. 

Press up outer plates all the way and measure 
distance M b" from upper edge of clutch drum 
to plate assembly. Clutch play "L" is a - b. 


Note 

New (coated) plates must be dipped briefly in ATF 
prior to installation. 

6, Install wavysnapring in groove and press it 
into groove with a suitable tool. 

Note 

The wavy snap rings of clutches K 1 and K2 have 
different spring forces, for which reason they 
must not be mixed up. 



Note 


The play can be adjusted with the outer plates, 
which are available 3, 0 and 3. 5 mm thick. 
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No, 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

1 

Snap ring (flat) 

1 

Press down support 
flange slightly 
with a press and 
suitable thrust 
pad 



2 

Support flange 

1 

Remove with piston 
from brake band 
drum 



o 

r lston 

i 
i 




4 

One-way clutch outer 
race 

1 

Remove snap ring 
with pointed 
pliers by squeez- 
ing together 



5 

Snap ring 

1 





Lipped seal 

1 


Replace, Sealing lip 
faces support flange 


7 

Lipped seal 

1 


Replace, Sealing lip 
faces down 


8 

Spring 

X 

Note quantity 
for reinstalling 

Install same quantity 
as removed 


9 

Outer plate 
(2. 0 mm thick) 

1 




ID 

Inner plate 

6 


Dip in ATF bath prior 
to installation 


11 

Outer plate 
(optionally 3. 0 or 
3. 5 mm thick) 

4 




12 

Outer plate 
(optionally 4. 5 or 
5. 0 mm thick) 

1 


Shouldered side faces 
corrugated snap ring 


13 

Snap ring (corrugated) 

1 


Don' t mix up with 
snap ring of K 1 
(different spring force) 
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w 

No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

■ 









15 
16 

Outer plate 
(5, 0 mm thick) 

Guide ring 

Brake band drum 

1 

1 
1 

Shouldered side faces 
currugdieu snap ring 




DISASSEMBLING AND ASSEMBLING CLUTCH K 2 



Disassembling 


3. Remove all springs and plates from the brake 
band drum, 


1. Remove flat snap ring with a suitable tool, while 
pressing the support flange down slightly in a 
press with a suitable thrust pad (e. g. VVV 511). 




2. Take support flange and piston out of brake 
band drum. 


Note 

Support flange and piston must be held together 
to prevent the piston from falling out. 


Note 

The quantity of springs for clutch pistons will vary, 
If new springs are required, the same quantity as 
removed must be installed, 


4. Remove corrugated snap ring and outer plate as 
well as guide ring for springs. 


5, Squeeze snap ring together with a pointed pliers 
and remove one-way clutch outer race. 
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Asse mbling 

1. Install guide ring for springs and outer plate 
that shouldered side faces snap ring. 

2. Install corrugated snap ring. 


Note 

The corrugated snap rings of clutches K 1 and 
K 2 are different in spring force, for which reason 
they must not be mixed up. 

3. Assemble plates according to explosion view 
drawing and install assembly in outer plate 
carrier. 


Note 

New coated plates must be dipped briefly in an 
ATF bath prior to installation. 

4. Check clutch play "L", which should be 
1. 0 - 0. 2 mm. 

Place clutch piston on plate assembly and 
measure distance "a" from upper edge of outer 
plate carrier to clutch body with a depth gauge. 



Measure distance "b" from upper edge of outer 
plate carrier to bearing surface of support flange 
with a depth gauge. 



Clutch play "L" is a - b. 

If applicable, adjust play by selecting outer 
plates of pertinent thickness. 


5. Place all springs on guide pin. 

6. Install seal carefully that it fits properly in the 
groove and its sealing lip faces down (in direc- 
tion of arrow). 

V 
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Note 


Never use sharp edged tools to install seals, 


7, Install seal for piston so thai its sealing lip 
faces down. 


8, Apply a light coat of ATF to seals and install 
piston in support flange, pressing the sealing 
lip into the support flange with a pencil or 
ball point pen and moving in the piston care- 
fully without tilting. 



9. Install snap ring in groove of support flange, 
squeeze together with a needle-nose pliers 
and insert one-way clutch outer race. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Mandred 

US 8050/10 


2 

Pin 

US 8050 
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TOOLS 


1 



No. 

Description 

Special Tool 

Remarks 

1 

Pressure pad 

9147 


2 

Rod 


From P 254 
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■L 1 

No. 

Description 

Qty. 

Note When: 
Removing 

Installing 

Special 
Instructions 

1 

Bolt 

12 


Torque: 22 Nm 
(16 ftlb) 


2 

Washer 

12 




3 

Holder 

1 




4 

Case cover 

1 




5 

Gasket 

1 


Replace 


6 

Bolt 

2 


Torque: 43 Nm 
(31 ftlb) 


7 

Joint flange 

2 




8 

Bolt 

12 


Torque: 22 Nm 
(16 ftlb) 


9 

Washer 

12 




10 

Bearing cap 

2 

Mark for 
reassembly 

Must be installed 
on same side 


i i 


O 

Z 


neplace, coat with 
transmission oil 


12 

Shim 

X 

Note number and 
thickness on 
each side for 
reassembly 

Determine again, 
if necessary 
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928 


No. 

Description 

Qty. 

Note When: 
Removing 

Installing 

Special 
Instructions 

13 

Seal 

2 

Drive out with 
suitable screw- 
driver 

Drive in with 
Special Tool 9147 


14 

Taper roller bearing 
outer race 

2 

Mark for 
reassembly 

Install in same 
bearing cap, heat 
bearing cap to 
approx. 100° C/ 
212° F and press 
in with a pertinent 
pressure pad 


15 

Differential 

1 


Adjust, if 
necessary 


16 

Case 

1 





39 - 204 Removing and Installing Differential 


Printed in Germany 


928 


Different ial/Transaxle System 


REMOVING AND INSTALLING DIFFERENTIAL 


Removing 

1. Drain transmission oil. 

2. Unscrew joint flange bolt and remove 
joint flange. 



Note 

Preload of the taper roller bearings could 
cause tension on the case when tightening 
bolts for the side case covers, which later 
could impair installation of the rear case 
cover. Consequently the rear case cover 
should be installed before tightening the 
bolts. 


Installing 

Drive in joint flange seal with Special Tool 
9147. 



Printed in Germany - X, 1 984 


Removing and Installing 
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Measuring the plate wear on the proportional-slip differential 


Note 

The wear dimension can be determined only 
by means of the measuring cylinder - special 
tool 9514. 

1 . Remove output cylinder. 
Note 

In order to avoid venting of the differential sys- 
tem, the pressure line at the output cylinder 
must not be disconnected when the gearbox 
is installed. In this case, unftange the output 
cylinder with pressure line from the housing. 

2. Back off the adjusting screw of the measur- 
ing cylinder as far as possible (facilitates as- 
sembly of the cylinder). 

3. Mount the measuring cylinder on the gear- 
box and tighten the knurled nut. 

Note 

If the gearbox is installed, it is recommended 
to use two studs M 8 x 45 with continuous 
thread to secure the measuring cylinder. 


4. Screw in the adjusting screw at the measur- 
ing cylinder until there is no longer any axial 
play at the spacer tappet. Read off the wear 
dimension in this position. 

New dimension = 34.5 mm 
Wear dimension = 45.0 mm 



357-39 


LS = Measuring range for longitudinal lock 
91 1 Carrera 4 

QS = Measuring range for transverse lock 
928 S 4, 928 GT and 91 1 Carrera 4 

1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 

Note 

When the wear dimension has been reached, 
the plates of the lock must be replaced. Do 
not correct the wear dimension at the thrust 
bearing under any circumstances. 


Measuring the plate wear on the proportional-slip differential 

Printed in Germany - XXIV, 1989 
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Removing and Installing the proportional-slip differential 

Tool 



254-39 


Nr. 

Bezeichnung 

Sonderwerkzeug 

Bestellnummer 

Erlauterung 

1 

Thrust piece 

9147 

000.721.914.70 


2 

Pin 



from P254 

3 

Measuring cylinder 

9514 

000.721.951.40 



Removing and installing the proportional-slip differential 

Printed in Germany - XXIV, 1989 
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Removing and installing the proportional-slip differential 


13 14 



23 21 20 19 12 9 8 7 
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Removing and installing the proportional-slip differential 

Printed in Germany - XXIV, 1989 
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39 





Note when 

No. 

Description 

Qty. 

Removing 

Installing 

1 

Hexaaon screw 

12 


Tighten with 22 Nm 

o 

wasner 

iZ 



3 

Retaining plate 

1 



4 

Housing cover 

1 



5 

Seal 

1 


Renew 

6 

Hexagon screw 

2 

Block flexible flange with 

Tighten with 43 Nm 




suitable mandrel 


7 

Flexible flange 

2 



Q 
O 

riexayon screw 

iZ 


Tighten with 22 Nm 

9 

Washer 

12 



10 

Retaining plate 

1 



11 

Retaining plate 

1 



12 

Bearing cap 

2 

Identify for red-installation 

Must be fitted on the 





same side 

13 

O-ring 

2 


Renew, coat with gear oil 

14 

Shim 

X 

Note number and thick- 

Determine anew if neces- 




ness for re-installation per 

sary 




side 


15 

flm. mm m 

Sealing ring 

2 

urivc oui wiin a suiiauie 

LTIVU 111 Wlin opt?UlcM LUUI 




screwdriver 

9147 

16 

mmm ttm * 

Taper roller bearing outer 

2 

iviarK Tor re-insiauanon 

insiaii in me same oedr- 


raceway 



ing cap, heat bearing 





cap up to approx. 100 





°C and press in with sui- 





table thrust piece. 

17 

Porsche limited -slip differ- 

1 


Readjust if necessary 


ential 




18 

Engaging lever 

1 


Fit in the correct position 


Removing and installing the proportional-slip differential 

Printed in Germany - XXIV, 1969 
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928 





Note when: 

No. 



Description 

Qty. 

Removing 

Installing 

10 

1 MTU 51 ucdillly 

1 
i 

Only adjust or remove if 

Readjust if necessary. 




the plates of the lock are 

Screw in with Loctite 




removed or determine in- 

222 and lock with hexa- 




stallation position for re-in- 

gon nut 




stallation 


20 

Hexagon nut 

1 


Tighten with 85 Nm 

21 

Sealing ring* 

1 


Renew 

22 

Bellows 

1 


Oil slightly and press in 





home with a suitable 





pipe piece (e.g VW 





418a) 

23 

Gearbox 

1 




* Deleted as of MY '92, Sealing is done with Loctite 222, 
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Assembly instructions for removal and 

Removal 
Note 

Before the limited-slip differential is removed, 
determine the wear condition of the plates 
under all circumstances (refer to Page 39- 
206a). 

If the worn plates are reused, the thrust bear- 
ing (No. 19) must not be adjusted. If adjust- 
ment or removal of the thrust bearing should 
be necesssary (e.g. in the event of leaks), 
measure the Installation position of the thrust 
bearing for re-installation under all circum- 
stances. 



installation 

Installation 
Note 

Always renew the output cylinder as well if the 
bellows (No. 22) leaks. 

1. Adjusting the thrust bearing: (required only if 
the plates were renewed) 

- The locking torque and drive set must be 
adjusted. 

- The bellows (No. 22) must be installed. 
Screw in the thrust bearing by only a few 
turns. 

Pay attention to the installation position of 
the engaging fork. 

- Back off the adjusting screw of the measur- 
ing cylinder as far as possible (facilitates as- 
sembly of the cylinder). 


355-39 


Removing and installing the proportional-slip differential 

Printed in Germany - XXIV, 1989 
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Fit the measuring cylinder - special tool 
9514 - on the gear and tighten the knurled 
nut. 

Set a setting dimension of 34.5 mm (in the 
transverse lock measuring range) with the 
adjusting screw on the measuring cylinder. 

LS = Measuring range for longitudinal lock 
911 Carrera 4 

QS - Measuring range for tranverse lock 
928 S 4, 928 GT and 91 1 Carrera 4 



356-3B 


1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 

4 - Thurst bearing 

5 - Hexagon nut 

6 - Sealing ring 

Screw in the thrust bearing until there is no 
longer any axial play at the spacer tappet 
of the measuring cylinder. Lock the thrust 
bearing with the hexagon nut in this posi- 
tion (tightening torque 85 Nm) 


39 - 206h 


Removing and installing the proportional-slip differential 
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Bleeding hydraulics of Porsche controlled slip differential (PSD) 
Preparatory work: 

• Remove rear left inner fender 

• Connect bleeding device to PSD hydraulic reseivoir 

• Disconnect vent line 

• Build up bleed pressure (approx. 1.5 - 2.0 bar) 

1. Bleeding the pressure reservoir 

To charge the pressure reservoir, the ignition must be switched on, 

When the pressure reservoir has been charged, the pump cuts out; reservoir pressure is then ap- 
prox. 180 bar. 

• Connecting the bleed cylinder. 

• Switch off the ignition. 

• Carefully open the bleed connection and allow the pressure level to drop gradually. 

While this is being done, the ignition must remain switched off, to ensure that pressure is 
completely reduced and air expelled from the reservoir. 

• Repeat this procedure several times, making sure that the ignition is switched on or off at the 
appropriate stages in the procedure. 

2. Bleeding the valve block and the locking line to 
the lock slave cylinder 

• Connect the 9288 system tester 

• Switch the ignition "ON" 

• Connect the bleed cylinder to the bleed screw on the slave cylinder 

• Open the bleed screw on the slave cylinder 

• Select "Start PSD Bleeding" and actuate repeatedly until no further air emerges 

• The bleeding device must remain switched on, because the reseivoir volume is used up rapidly, 

• After this, close the bleed screw on the slave cylinder 

• Select "Stop Bleeding" and "Start Pressure Reduction" at the system tester 

• Switch off the bleeding device and disconnect it 

• Screw on the reservoir cover 

• Open the vent line at the reservoir again 

• Check level in reservoir. The liquid must be approx. 1 cm above the step in the reservoir body 
(with the pressure reservoir charged) 


Bleeding hydraulics of Porsche controlled slip differential (PSD) 

Printed in Germany - XXV, 1990 


39 - 206i 



No. 

Description 

Special Tool 

Remarks 

1 

Pressure pad 

P263 


2 

Extractor 

— 

Standard 

3 

Pressure pad 

P264b 



Printed in Germany 


X, 1984 
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 







f f r 





12 13 10 11 13 12 9 11 10 


39 - 208 Disassembling and Assembling 
Differential 


Printed in Germany 
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Differential, Transaxle 


No. 

r 
[ 

Designation 

Qty. 

Note 

Removing 

i 

When: 

Instal 1 ing 

1 

Tapered roller 
bearing - inner 
race 

2 

use suitable 
extractor and 
P 261 to ! 
remove 

drive on with P 264 b 

2 

Retaining 
ring 

i 1 

i 


3 

Rotor 

i 



4 

Locking 
plate 

6 


fit replacement 

5 

6 

Hex bolt 
Ring gear 

12 
1 


threads must be dry 
and free of grease. 
Torque setting 165 Nm 
(120.4 ftlb) 
Threaded holes for 
ring gear bolts 
must be dry and free 
of grease. 
Check alignment 
and adjust if ne- 
cessary 

7 

Lock dowel 

i 

1 



8 

Differential 
pin 

1 



9 

Spacer * 

1 


i 
i 

i 

10 

Nppfjlp rnllpr * 

MU^U 1 t 1 \J 1 1^.1 

2 


i 

11 

Smal 1 
bevel 
gear 

2 


Apply MoSp paste 
to convex surface. 
Always replace as 
a pair* 


Printed in Germany - XII, 1986 Differential, Disassembling 39 - 209 

and Reassembling 
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No. 

Designation 

Qty. 

Removinq 

Note 

when: 

Instal 1 i ng 

12 

Large bevel 
gear 

2 



Apply MoS 2 to con- 
vex surface. Only 
replace as a pair. 

13 

Threaded rod 

2 




14 

Dowel pin 

1 




15 

Differential 
housing 

1 





*Needle bearing changed from 86 models onward. The new needle 
bearings mean that the spacer need no longer be fitted. 
The new needle bearings are not interchangeable with the earlier 
version. 


39 - 210 Differential, Disassembling and XII, 1986 Printed in Germany 

Reassembl ing 


928 


Differential/Transaxle System 


DIASSEMBLING AND ASSEMBLING DIFFERENTIAL 


Diassembling 

1 . Pull off taper roller bearing inner race 
— with a suitable extractor and Spec i a l Too l 
P263. 



Assembling 

1 . Place ring gear on case and tighten ring 
gear bolts to torque of 165 Nm (119 ftlb). 
Slide lockplate into groove of bolts, 
squeeze together at front with a pliers 
(to unite lockplate with bolt) and bend 
down over a hexagon surface to lock. 


2. Coat oval surface of differential gears 
with MuS 2 paste. — ~~ 

3. Install large differential gears with 
press-fit threaded plates through large 
opening in differential case and hold 
with joint flanges. 



Printed in Germany - X, 1984 


Disassembling and Assembling 
Differential 
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Differential/Transaxle System 


928 


4. Install small differential gears between 6. Drive in differential shaft in correct 

large differential gears and turn, until position and lock with pin. 

bores of gears are aligned with bores in 
case. 



39-212 Disassembling and Assembling Printed in Germany 


Differential 
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TOOL 


Differential, Transaxle System 


130 


10,5 h* 



No. 

Designation 

Special tool 

Remarks 

1 

Connector 


Improvised tool 
The connector for 
the flexible flange 
may be fabricated 
from a 6 x 18 piece 
of flat steel . 


Printed in Germany - XII, 1986 Limited-Slip Differential, 39 - 212a 

Disassembling and Assembling (40% Lock-up) 


39 


Differential, Transaxle System 


DISASSEMBLING AND REASSEMBLING LIMITED-SLIP DIFFERENTIAL 


12 3 



11 9 10 8 



J 


• 



4 3 


39 - 212 b Limited-Slip Differential (40% Lock-up) Printed in Germany 

Disassembling and Reassembling 
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Differential, Transaxle System 


No. 

Designation 

Qty. 

Note when: 

Removi no 

1 ^ III T Iff! ^4 

Instal 1 i na 

1 

Flat-head screw 

2 


torque down to 10 Nm 
(7.3 ftlb) 

2 

Housino cover 

1 



3 

Take-UD disk 

2 


install in corrpct 

r i i j l 1.4 ii ill i i \^ l^* 

position 

4 

Disk spring 

2 


instal 1 right way 
round 

5 

Outer plate 

2 



6 

Inner plate 

(molybedenum 

coating) 

2 



7 

Pressure ring 

2 



8 

Axial bevel 
gear 

2 



9 

Screw disk 

2 

nu^h nut nf Avial 

pil Jll (JUL* U 1 CI A 1 CI 1 

bevel gear 

1 1 lo CO II III LfU i 

corect position 

10 

Bevel pinion 

4 



11 

Differential 
axle 

2 



12 

Differential 
housing 

1 




Printed in Germany - XII, 1986 Limited-Slip Differential 39 - 212 c 
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DISASSEMBLING AND REASSEMBLING LIMITED-SLIP DIFFERENTIAL (40% LOCK-UP) 


Disassembling 


1. Unscrew flat-head screw from 
housing cover and remove cover. 



2. Remove all internals. 


b)Pressure rings: 
Check for signs of heavy wear or 
ridging on the guide dogs and con- 
tact surfaces* The rings must move 
easily in the differential housing. 


c)Axle bevel gears: 
The contact surfaces for the take- 
up plates should not be worn and 
the inner plates must move easily 
on the splines. 


d)Plates: 

Check inner and outer plates for 
wear. There should be no signs 
of excessive wear on the guide 
dogs of the outer plates or the 
teeth of the inner plates. 


Reassembly 

1. Check all parts for wear or 
damage and replace as neces- 
sary. 


a) Differential housing: 
Check guide grooves for outer 
plates and pressure rings for 
wear. 


2. Apply transmission oil to all slide 
faces of plates, pressure rings 
and differential axles prior to re- 
assembly. 


3. Insert take-up disks so that the dog 
engages the hole in the housing or 
cover. As an aid to assembly, 
apply enough grease to the disks to 
hold them in place. 


39 - 212 d Limited-Slip Differential (40% Lock-up) Printed in Germany 

Disassembling and Reassembling 


928 


Differential, Transaxle System 


39 


4. Install remaining components as 
shown in the exploded drawing* 


Note 

The disk springs must be installed 
with the convex side pointing in to- 
ward the plate package* 



1 - Disk spring 

2 - Outer plate 

3 - Inner plate 

4 - Take-up disk 


Reestablishing the thickness 

of the plate package; if new parts 

have been installed, the thickness of 

the plate package must be 

reestabl ished. 


l.Use a depth gage to measure depth 
of housing "a". 
Example; a = 110.80 mm 



2 .Measure the cover at "b". 
Example: b = 29.20 mm 



3. Calculate clearance "c" inside 
housing, c = a - b 

Example: 

a = 110.80 mm 
b = 29.20 mm 

c = 81.60 mm 


Printed in Germany - XII, 1986 Limited-Slip Differential 39 - 212 e 
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4. To measure the thickness "d" of 
the plate package (with 2.0 mm 
thick outer plates, but without 
disk springs), hold the plate pack- 
age lightly in a vise and measure "d" 
with a micrometer. 

Example: d - 76.40 mm. 



5. To determine "e" (must be equal 
to 5.20 mm) e = c - d 

Example: 

c = 81.60 mm 
d = 76.40 mm 


e = 5.20 mm 


| =2,6mm^ 


d- - 


v. a / ,/ / y / / /=z 


■7- } r 


c 2,6mm 



I 


e^ + e2 = e = 5.2 mm 


Note 


If "e" is greater than or less 
than specified, install thicker or 
thinner outer plates. 


"e" less than 5.20 mm - install 

thinner 
plates 

"e" greater than 5.20 mm - 

install 
thicker 
plates 


Outer plates of thicknesses 1.9 mm, 
2.0 mm and 2,1 mm are available. 


6. After assembly, measure the slip 
torque with drive applied to one 
axial bevel gear and the other 
fixed. Clamp a flange with two 
screws in the vise and place dif- 
ferential in position. Locate 
second flange with improvised 
connector and turn differential 
with a torque wrench. A torque of 
10. ..35 Nm (7.3. ..25 ftlb) must be 
attained. 


39 - 212 f Limited-Slip Differential (40% Lock-up) Printed in Germany 

Disassembling and Reassembling 


928 


Differential, Transaxle 



A = Connector (improvised) 


Note 

If the specified torque is not at- 
tained with the thickest outer plates, 
all the plates are worn and require 
replacement. 


Printed in Germany - XII, 1986 Limited-Slip Differential 39 - 212 g 
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Dismantling and assembling the proportional-slip differential 

Tool 




No. 

Description 

Special Tools 

Order Number 

Remarks 

1 

Sickle spanner 



commercially available 

2 

Thrust piece 

P 263 

000.721.263.00 


3 

Thrust piece 

P 264 b 

000.721.264.20 


4 

Measuring fixture 

9508/1 

000.721.950.81 

2 parts 

5 

Connection piece 



Self -manufacture (flat 





steel 10x20) 


Dismantling and assembling the proportional-slip differential 

Printed in Germany - XXIV, 1969 
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Dismantling and assembling the proportional-slip differential 



39 - 212j 


Dismantling and assembling the proportional-slip differential 

Printed in Germany - XXIV, 1989 


928 
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39 





Note when: 

No. 

Designation 

— ~ ™~ - „ 

Qty. 

Removing 

Installing 

1 

Taper roller bearing - 

1 

Pull off with suitable puller 

Press on home with 


Outer raceway 



^nprial tonl 





P264 b 

2 

Taper roller bearing - 

1 

Pull off with suitable puller 

Press on home with sui- 


Outer raceway 



table pipe piece 

3 

Stop disk 

1 



4 

Engaging bearing 

1 

4 



j 

A ^1 1 ■ • j-i+I n »ii it . -^.m- - j--c— - — 


off nut by several turns 

and secure with tab 




and attach adhesive tape 

washer 




to lever disk 


6 

Tab washer 

1 


Renew 

7 

Lever disk 

1 

Degrease surface and fix 

install in correct posi- 




position of the lever seg- 

tion, 




ments with adhesive tape 

Pull off fixing tape 

8 

Thrust ring 

1 


Flat side to the thrust 





pins 

g 

Thrust oin 

4 


nepidce in sets oniy 

10 

Pressure spring 

4 



11 

Tab washer 

6 


Replace. Push into the 





groove of the hexagon 





screws, pull together at 





the front with plyers (so 





that the tab washer is 





firmly attached to the 





hexagon screw) and se- 





cure downwards over a 





hexagon face. 

12 

Hexagon screw 

12 


The thread must be dry 





and free of grease. 





Tighten with 





165 Nm 


Dismantling and assembling the proportional-slip differential 

Printed in Germany - XXIV, 1989 
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No. 

Designation 

Qty. 

Removing 

Note when: 

1 Installing 

13 

Ring gear 

1 



Heat up to approx. 
120 *C, threads for ring 
gear screws must be 
dry and free of grease. 
Pay attention to pair 
number. Readjust if nec- 
essary. 

14 

Countersunk screw 

2 



Tighten with 10 Nm 

15 

Cover 

1 




16 

Friction washer 

X 

Note thickness for 
re-installation 


Redetermine thickness if 
necessary 

17 

Inner plate 

l^oir ilci t?u L-UctLiny^ 

5 



Oil with gear oil. The oil 
bores in the support 
plate must be positioned 
exactly flush over each 
other 

18 

Outer adjusting plate 

X 

Note thickness for 
re-i nsiaiianon 


Redetermine thickness if 
necessary 

1 Q 

i y 

inner piate ^yionj 

D 



Pay attention to installa- 
tion position. The color 
point must be visible 
during assembly. Oil 
with ciear oil 

20 

Outer plate (1 .5 mm thick) 

8 




21 

Thrust ring 

1 



Large, flat side faces the 

nlatA a^nmhlv 

22 

Plate support 

1 




23 

Axle bevel gear 

1 



Replace only in sets 
with taper pinion 


i nreaaeo piece 

1 




25 

Clamping pin 

3 



Drive in so that position 
is correct 

26 

Pin 

1 




27 

Pin 

1 





39 - 2121 


Dismantling and assembling the proportional-slip differential 
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39 






Note when: 

No 

Desianatinn 

Otv 

no i luvii ly 


Installing 

28 

Pin 

1 




29 

Cross-piece 

1 




30 

Taper pinion 

4 



Replace only in sets 






with axle bevel gears 

31 

Axle bevel gear 

1 



Replace only in sets 






with taper pinion 

32 

Threaded piece 

1 




33 

Friction washer 

X 

Note thickness for 


Redetermine thickness if 




re-installation 


necessary 

34 

Housing 

1 





Dismantling and assembling the proportional-slip differential 
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Assembly and dismantling instructions 

Dismantling 

Relieve the lever disk (No. 7) by undoing the 
adjusting nut (No. 5). Degrease the lever disk 
and fix the segments for re-installation with 
adhesive tape. 



A = Adhesive tape 296-39 
Assembly 

1 . Determine the axial play of the axle bevel 
gears and adjust to 0.05...0.15 mm by insert- 
ing the corresponding friction washers (No. 
16/33). 



197-39 


Note 

If parts (e.g. differential housing or bevel 
gears) are replaced, the finished friction wash- 
ers must be installed for measurement. 


2. Drive in the clamping pins for the taper pin- 
ion shafts in the correct position. 



297 . 39 


39 - 21 2n 


Dismantling and assembling the proportional-slip differential 
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3. Distinguishing features of the inner piates: 



Inner plate (Gyton) 


Inner plate (Sintered coating) 


283-39 



289-39 


4. Determine the thickness of plate 
assembly H C": 



1 = Thrust ring 

C - Assembly thickness 


297-39 


- Fit the thrust ring and determine the dimen- 
sion "A": 



299-39 


Dismantling and assembling the proportional-slip differential 
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- Determine the dimension "B" 



300-39 


- Determine the clear distance "C" (assembly 
thickness) in the housing. 

"C" = "A" - "B" 


Example: 

A = 38.90 mm 
B = - 3.60 mm 


C = 35.30 mm 


Assemble the complete plate assembly in ac- 
cordance with the exploded drawing and 
measure with special tool 9508/1 . 


95Q8/1 



184-39 

Example 

Measurement result: 1 1 5.30 mm 

Height of the special 

tool* - 81.50 mm 


Package thickness 33.80 mm 


* marked on tool 

- Adjust the thickness of the plate assembly 
to the calculated value "C" ± 0.1 mm by 
means of the outer adjusting plate (No. 18). 


5. Installation position of Gylon inner plates: 
Fit Gylon inner plates so that the color point 
is visible during assembly and so that the 
spiral groove for the oil supply runs from in- 
side to outside in clockwise direction when 
looking at the plate assembly (assembly 
direction) (refer to simplified diagram). 


39 - 21 2p 


Dismantling and assembling the proportional-slip differential 
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In addition, the oil bores in the supply plate of 
the inner plates must lie exactly flush over 
each other A missing tooth on the support 
plate facilitates assembly. 



207-39 

A = Missing tooth 
B = Spiral groove 
C = Oil bore 
D - Color point 


6. Installation position of the lever disk. 



295-39 


7. Setting the basic locking torque 

- Limited -slip differential completely as- 
sembled (with engaging bearing and taper 
roller bearing inner raceways) 

- Measure the cranking torque with one fixed 
and one driven axle bevel gear. For this pur- 
pose, clamp one flange in the vice with two 
screws and measure the torque at the other 
flange. 


A 



A = Connection piece 301-39 


Dismantling and assembling the proportional-slip differential 

Printed In Germany - XXIV, 1989 


39 * 21 2q 


39 


Differential, Transaxle System 


928 


- Adjust the cranking torque to 100 Nm by 
turning the adjusting nut with the sickle 
spanner. Then back off the adjusting nut to 
the locking groove at which the torque is 
just below the cranking torque of 20 Nm. 


- Secure the adjusting nut with a tab washer. 



A - Tab washer 257-39 
B ~ Adjusting nut 
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Dismantling and ass. controlled lim. slip differential with Valeo friction discs 


35,2-0,2 



Dismantling and ass. controlled lim. slip differential with Valeo friction discs 
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No. 

Designation 

Qty. 

Note: 

Removal 

Installation 

1 

Thrust ring 

1 


Large, flat side faces 

Hioi" 1 Fia/*l^ 

2 

Inner disc (Valeo) 

8 



3 

Outer disc (1.5 mm) 

6 



4 

Outer disc (Adjusting disc) 

1 
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Dismantling and assembly notes 


Note 

Following fitting of the Valeo friction discs, 
stacking and adjustment of the disc pack 
have been modified. 

1. Differences between the types of inner 
discs used: 




1311-39 


268-39 


New Valeo inner disc 

2. Determine thickness of disc pack 

Pack thickness (new) = 35.2 - 0.2 mm 
Wear limit = 33.8 mm 

Measure complete disc pack without thrust 
ring using Special Tool 9508/1 . 


Inner disc (Gylon) 




164-39 


289-39 


Inner disc (sintered bellows) 


Dismantling and assembling limited slip differential with Valeo friction discs 
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Example 

Measurement result 
Special tool height* 
Pack thickness 


115.20 mm 
- 81.50 mm 


33.70 mm 


* Engraved on Special Tool 
Note 

If the wear dimension has been reached, all 
inner discs must be replaced. To adjust the 
discs to the specified pack thickness, use the 
outer adjusting disc (No. 4). 

3. Oil discs with transmission oil before fitting. 

4. The oil bores in the carrier plate of the inner 
disc must line up exactly. 


39 - 21 2v Dismantling and assembling limited slip differential with Valeo friction discs 

Printed in Germany - XXXI, 1993 


928 


Differential/Transaxle System 39 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Universal gage 

VW 385/1 


2 

Centering discs 

VW 385/4 


3 

Gage plunger 

VW 385/14 


4 

Dial gage extension 

9150 


5 

Dial gage 


Standard , 3 mm 


Gage plate 


range 

6 

VW 385/1 7 


7 

Master gage 

VW 385/30 


8 

Feeler gage 


Standard, 0.05 
to 1 mm 

9 

Bushing 

9145 


10 

Locking sleeve 

VW 521/4 


11 

Adjustable lever i 

VW388 


12 

Gage plunger 

9196 


13 

Gage bolt 

— 

Standard 

14 

Dial gage holder 

VW387 


15 

Pipe 

9238 


16 

Dial gage 

— 

Standard 

17 

Dial gage extension 

VW 382/10 


18 

Lever 


Local 

manufacture 
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DETERMINING THICKNESS OF SHIM S c ON DRIVE SHAFT 

b 


Note 

The thickness of the shim determines the position of the idlers and reverse 
gear relevant to the housing and to the selector rods/selector forks* 


a -68,65 



Size "a" = Specified size determined by design factors (68.65 mm) 
Size "b M = Flange area bearing cover to end of drive-fit tapered roller 

bearing 

Size "c" = Length of needle bearing - inner race 
S^ = Shim S2 

To calculate the thickness of the shim 


S c - 68.65 - b - c + S- 

0 o 


b, c and S^ are measured values 
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Measuring Procedure: 

1 . Determine thickness of shim S3 (see page 
39-221). 

2. Apply 20 kN (2t) to the bearing assembly, 
pressing it on to drive shaft. 

3. Measure "b" (e.g. 44.20 mm). 


Note 

Shims from 2.20 mm to 3.30 mm are available 
in 0.1 mm graduations. 



4. Measure "c" (e.g. 22.18 mm). 



5. Calculate Ss 

Ss = 68.65 - b - c + S3 

Ss - 68.65 - 44.20 - 22.18 + 0.45 
Ss = 2.72 
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Note 

For manufacturing reasons at the beginning of standard production transmissions of 

Type G 28.10 from Transm. No. 11 F 00070 to 1 1 F 00451 

and 

Type G 28.1 1 from Transm. No. 1 1 F 05069 to 1 1 F 05322 

had been assembled with bearing assemblies, for which the following adjustment has to be 
made to determine the thickness of shim Sg, 

S 5 = 112.00 -b-c + S 3 -0.5 
Old and new bearing assemblies differ as shown below. 

Old Version New Version 



S 5 = 112.00 - b - c + S 3 -0.5 S 5 - 112.00 - b - c + S 3 
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Recommended Sequence of Adjusting Drive Pinion and 
Ring Gear 

When it becomes necessary to adjust the drive pinion and ring gear, it would be in 
the interest of economical procedures to keep to the following sequence. 


1 . Determine the total shim thickness "Stot" (S-jplus S2) for the specified pre-load of the 
taper roller bearing/differential. 

2. Determine shim thickness "S3". 

3. Determine shim thickness "S5". 

4. Divide total shim thickness "Stot" in and S2 so that there is the specified amount of 
backlash between the ring gear and drive pinion. 

The goal of adjustments is to relocate the point of optimal quiet running as was determined 
in the special testing machine during production. 

Perfect results require absolute care and cleanliness during all assembly measuring operations. 



Location of Shims 

51 = Shim for ring gear S3 = Shim for ring gear 

52 = Shim for ring gear S5 = Shirn for pinion/ring gear 
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ADJUSTING DRIVE PINION AND RING GEAR 
General 

Careful adjustment of the pinion and ring gear is important to guarantee a long service life 
and quiet running for the final drive. This is why pinions and ring gears are matched during 
production and checked on special testing machines for the most favorable surface appearance 
and low noise levels in both directions of rotation. The position of quietest running is 
determined by moving the pinion in an axial direction, keeping the ring gear within 
specified backlash tolerances. The devitation "r" from the design distance "R 0 " is measured, 
added to design distance "R 0 " and inscribed on the ring gear as adjusting distance "E". 



3 


1 = Porsche trademark 

2 - Manufacturing code 

3 = Serial pair number from 001 to 999 

4 = Manufacturing month and year, four digits (e.g. 1084) 

5 = Adjusting distance E (e.g. E 71 .15) 

6 = Backlash F (e.g. F 0.18) 
R Q = Design distance 70.70 mm 

E = Adjusting distance (R + r) 
r = Devitation from R rt 
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The drive pinion and ring gear only have to be adjusted when jobs on the final drive require 
the replacement of parts having direct influence on the adjustment. Refer to the following 
table to avoid unnecessary adjustments! 


Adjust 

Replaced Part ^*v^ 

Ring Gear 

(S^ +s 2 ) 

Drive Pinion with 
Adjusting Distance 
"E" (So) 

Transmission case 

X 

X 

Side transmission cover 

X 

X 

Bearing bracket with 
taper roller bearing 
for drive pinion 

X 

X 

Drive pinion/ring gear 

X 

X 

Differential case 

X 


Taper roller bearing 
for differential 

X 



Note 

When changing shim thickness S3 it will always be necessary to redetermine the thickness 
of shim Sg. 
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Adjusting Pinion 
Note 

There are different marks and codes for adjustment of the drive pinion/ring gear from 
1985 models on. 



3 


1 = Porsche trademark 

2 = Manufacturing code 

3 = Serial pair number from 001 to 999 

4 = Manufacturing month and year, four digits (e.g. 1084) 

5 = Adjusting distance E (e.g. E 71 .15) 

6 = Backlash F (e.g. F 0.18) 
R 0 = Design distance 70.70 mm 
E = Adjusting distance (R Q + r) 
r = Deviation from R Q 

With the new system (e.g. E 71 .15) it is no longer necessary to look for the corresponding 
design distance R. E, the adjusting distance, can be applied direct on the master gage without 
calculations. 

Note 

In older model manual transmissions the complete drive pinion had been installed before 
adjusting the pinion in the case. 

This is no longer possible from 1985 models on (Transm, Type G 28/10 and G 28/1 1 ), since 
shim thickness Sg can only after determining the pinion position (shim thickness S3). 
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1 . Mount bearing assembly on drive pinion and 
preload with 20 kN (2 tons). 

2. Slide Special Tool 9238 with shim "S5" on 
drive pinion in place of gear set, install 4th 
and 5th gear guiding sleeve and tighten col- 
lar nut to torque of 300 Nm (217 ftb). Use 
Special Tools 9218 and 9219 for this oper- 
ation. 


7. Slide centering discs VW 385/4 on to univer- 
sal gage and screw in gage plunger VW 
385/1 4 with a 20 mm dial gage extension 
9150. 



3. Install drive shaft. 

4. Install drive pinion without shim S3 and 
tighten all bearing cap bolts to torque of 30 
Nm (22 ftlb). 

5. Install one side bearing cap without an O- 
Ring and bolt down with two hexagon head 
bolts. 

6. Set adjusting ring of universal gage VW 
385/1 to distance V. 


a k 



3 "-I 




8. Insert universal gage in case. 

9. Install second side bearing cap without an 0 
ring and bolt down with two hexagon head 
bolts, 

10. Pull out centering discs of universal gage 
with the spindle far enough, that the univer 
sal page can still be just turned by hand. 



1 1 . Set master gage VW 385/30 to adjusting 
distance E (e.g. 71.15 mm). 


a = approx. 80 mm 
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12. Apply master gage and set dial gage 
(3 mm range) to zero with 1 mm preload. 



13. Place gage plate VW 385/17 on pinion 
head. 

14. Turn universal gage carefully unitl dial 
gage extension is perpendicular to face of 
pinion head. At this moment the dial gage 
needle reaches its reversing motion point, 
at which the dial gage must be read. 


Note 

The measured value will always deviate from 
the set distance "E" in antilockwise direction 
(small needle of dial gage will be between 0 
and 1), i.e. if the dial gage has a preload of 1 
mm the value deviating from 1 must be added 
to shim thickness S3. 

15. The determined amount of deviation is 
shim thickness S3 and this shim is in- 
stalled between the bearing cap and trans- 
mission case. Round of this value to the 
nearest 0.05 mm (e.g. 0.22 mm rounded 
off to 0.25 mm). 

16. Determine shim thickness S5 (see page 
39-215). 

17. Recheck adjusting distance "E" after install- 
ing the shims of determined thickness. A 
deviation of ± 0.03 mm is acceptable. 



Adjusting Drive Pinion 
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ADJUSTING RING GEAR (Stotal) 


Note 


The drive pinion must not be installed for 
this adjustment. 

1. Install differential with ring gear in case. 

2. Install side transmission cover (ring gear 
end) without shims and tighten all bolts 
to torque of 22 Nm (16 ftlb). 

3. Guide in second side transmission cover 
without shims carefully. 

4. Check gap between transmission case and 
transmission cover with a feeler gage. 


5. Calculate total shim thickness "Stot". 


Stot = Gap - 0.03 mm (bearing preload) 


Example; 

Gap 1.25 mm 

Bearing preload - Q ; 30mm 

Stot QiBmm. 
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1 . Install drive pinion with shims S3 
determined for drive pinion adjustment 
and tighten all bearing cap bolts to torque 
of 30 Nm (22 ftib). 

2. Place differential in case. 

3. Install side transmission covers, placing 

determined shim "Stot" on ring gear end 

and tightening all bolts to torque of 22 
Nm (16 ftlb). 


4. Turn differential in both directio, 
several times to settle taper roller 
bearings. 


ns 


5. Install gages, setting gage plunger VW 388 
to distance "a" = 80 mm. 


6. Turn ring gear carefully to stop by hand 
and set dial gage to zero. 

7. Hold drive pinion with locally 
manufactured hooks and turn back rings 
gear carefully. Read and note amount 
of backlash. 




Hooks manufactured locally of 30 x 5 mm 
flat steel. 


Printed in Germany - X, 1984 


Adjusting Drive Pinion 
and Ring Gear 


928 


Differential/Transaxle System 


DETERMINING THICKNESS OF SHIMS S-, AND S 2 


The measured backlash must be brought to 
the value specified by the drive pinion/ring 
gear manufacturer by way of dividing "Stot", 


The specified backlash is inscribed on the 
ring gear. Deviations of up to - 0.05 mm are 
acceptable. The specified backlash must 
never be exceeded. 

Determining Shim Thickness 
S-j (Ring Gear End) 

S-| = Stot (total shim thickness) 
- measured backlash 
+ specified backlash (i nscribed on rinq 
gear) 


Example: 
Stot 

- measured backlash 


0,95 mm 
Q£8„mm 

0.07 mm 


Determining Shim Thickness 
S 2 (Opposite Ring Gear) 

S2 = Stot - S-| 


Example: 


Stot 
Si 


0.95 mm 
.Q.2Z.mm. 

.Q.68.mm. 


Note 

Experience with these drive pinions/ring 
gears has shown that shims S 2 (opposite 
ring gear) can be selected approx. 10 to 
1 5 % thinner in favour of shims S^ 
(ring gear end). 

1 . Remove side transmission covers and 
divide shims "Stot" to give the shim 
thickness determined for S^ and 


+ specified backlash 
(e.g. 0.20 mm) 

Si 


£L2Q mm 
0.27 mm 


Note 

Make sure of a certain amount of backlash 
when tightening nuts for the side 
transmission covers. The drive pinion and 
and ring gear must never be brought to 
seize. 
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2. Check backlash and, if necessary, change 
shims S-[ and S2 again until specified 
backlash is reached. 

3. Check backlash on periphery four times 
by turning ring gear 90° each time. The 
four measurements must not deviate 
from each other by more than 0.05 mm. 


39 - 230 Adjusting Drive Pinion 
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No. 

Description 

ay. 

Note 

Removing 

When 
Installing 



Special 
Instructions 

1 

NUt 



i ignicn to speciricti 
torque 


2 
3 

Washer 
Holder 

12 
1 


Replace if necessary 


4 

Rear cover 

-i 

X 




5 

■■"I 

0 

Gasket 
Bolt 

1 

2 


Replace 

Tighten to specified 
torque 


7 

Axle flange 

2 




8 

Bolt 

12 


Tighten to specified 
torque 


9 

Washer 

12 


Replace if necessary 


10 

Side cover 

2 

Mark for 
reassembly 

Must be installed on 
same side 


11 

Shim 

X 

Note number and 
thickness for 
reassembly on 
each side 

Determine again, 
it necessary 


12 

ORing 

2 


Replace, coat 
slightly with trans- 
mission oil 


13 

Oil seal 

2 

Press out with 
suitable screw- 
driver 

Drive in with 
US 8050/10 


14 

Tapereu roller bearing 
outer race 

2 

Mark ror 
reassembly 

Install in same side 
cover, heat side 
cover to approx. 
100° C/212 0 F and 
drive in with a 
suitable mandrel 


15 

Differential 

1 


Adjust, if necessary 


16 

Case 

1 



... 
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REMOVING AND INSTALLING DIFFERENTIAL 


Rem ov ing 

.1 . Drain transmission oil. 

2, Unscrew axle flange bolt and remove axle 
flange. 



Note 

Preload of the tapered roller bearings could cause 
tension on the case when tightening bolts for the 
side covers, which later could impair installation 
of the rear cover. Consequently the rear cover 
should be installed before tightening the bolts. 


Install ing 

Drive in axle flange seal with US 8050/10. 
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T O O L S 




Description 

Special Tool 

Remarks 

1 

Mandrel 

P 263 


2 

Extractor 

US 1078 


3 

Drift 

P 264 b 



■ 
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L^t 1L i 1U L1U11 

w\) ■ 

Removing 

Note When 

Installing 

Special 
Instructions 

1 

Tapered roller bearing 

1 n n F 1 r yacp 

2 

Pull off with 

P 263 

Drive on with 


2 

C ire lip 

1 




3 

Magnet carrier plate 

1 




4 




Dili V"| 1 J nil 


5 

Bolt 

12 


Threads must be dry 
and greaseless. 
Tighten to specified 
torque 


6 

Ring gear 

1 


Heat to approx. 
11)0 C/zlz F, 
Tapped holes for ring 
gear bolts must be dry 
and greaseless. Note 
pair number. Adjust 
if necessary 


7 

Roll pin 

1 




8 

D i ffpre nHp 1 upar ^h^ft 

i— J i-l-i -L 1 i L .LCI i el v (11 JLlul L 





9 

Small differential gear 

2 


Coat thrust surface 
with MoSr> paste. 
Replace only in 
pairs 


1 n 

JL u 

inrarge Qiiierentiai gear 

z 


Coat thrust surface 
with M0S2 paste. 
Kepi ace omy in 
pairs 


11 

Axle flange nut 

2 




12 

Split pin 

1 




13 

Differential housing 

1 
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 


Disassembling 

1. Pull off tapered roller bearing inner race with 2. Drive ring gear from housing with a suitable 

an extractor US 1078 and Special Tool P 263. mandrel. 



A - Centering pins (local manufacture) 


2. Tighten ring gear bolts to specified torque. 
Slide lockplate into bolt head groove. Squeeze 
lockplate ends together with pliers. Bend lock- 
plate ends down over side of bolt head. 


39-8 Disassembling and Assembling Differential Printed in Germany 


9 28 


D if ferential/Transaxle System 


39 


3. Coat oval surface of differential gears with 
MoS paste. 


4. Install large differential gears with press -fit 
threaded plates through opening in differential 
case and hold with joint flanges. 




Drive on taper roller bearing inner race with 
P 264 b. 


5. Install small differential gears between large 
differential gears and turn, until bores of gears 
are aligned with bores in case. 
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Printed in Germany 


928 


Differential/Transaxle System 


39 


TOOLS 



No. 

Description 

Special Tool 


1 

Universal gauge 

VW 

385/1 


2 

Centering discs 

VW 

385/4 


3 

Gauge plunger 

VW 

385/14 


A 

Dial gauge extension (20 mm) 

915C 

) 


5 

Dial gauge 



Standard, 3 mm range 

s 

Gauge plate 

VW 

385/17 


7 

Master gauge 

VW 

385/30 


8 

Feeler gauge 



Standard, 0, 05 - l t 0 mm 

10 

Clamping sleeve 

9145 



11 

Adjusting device 
Adjustable lever 

VW 
VW 

521/4 , 
388 


12 

Universal dial gauge holder 

VW 

387 


13 

Holder 



Local manufacture 

14 

Dial gauge 



Standard 
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ADJUSTING DRIVE PINION AND RING GEAR 


Note 


Careful adjustment of the drive pinion and ring gear is important to guarantee a long service life and quiet 
running for the final drive. This is why drive pinions and ring gears are matched during production and 
checked on special testing machines for the most favorable surface appearance and low noise levels in 
both directions of rotation. The position of quietest running is determined by moving the drive pinion in 
an axial direction, keeping the ring gear within specified backlash tolerances. The deviation "r" from the 
design distance "R M is measured and inscribed on the face of the drive pinion* Ring gears and drive pinions 
are designed in such a manner that deviation V* is always added to design distance "R"; is always given 
with a + sign* 



R - Design distance (G 28. 03 - 72. 70 mm/G 28. 05 = 70. 70 mm) 

r = Deviation from R given in 1/100 mm 

1 = Deviation r 

2 = Pair code 

3 = Backlash 
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D i f f er ent ial / Tr a ns ax 1 e System 


Recommended Sequence of Adjusting Drive Pinion and Ring Gear 


When it becomes necessary to adjust the drive pinion and ring gear, it would be in the interest of econo- 
mical procedures to keep to the following sequence* 

1. Determine the total shim thickness "Stot/'fS plus S ) for the specified pre-load of the taper roller 
bearing/ differential , 

2. Determine shim thickness "S 

3* Divide total shim thickness "S tot." in and so that there is the specified amount of backlash 
between the ring gear and drive pinion. 

The goal of adjustments is to relocate the point of optimal quiet running as was determined in the 
special testing machine during production. 

Perfect results require absolute care and cleanliness during all assembly and measuring operations. 



Location of Shims 

- Shim for ring gear 
= Shim for ring gear 
= Shim for drive pinion 
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The drive pinion and ring gear only have to be adjusted when jobs on the final drive require the replace- 
ment of parts having direct influence on the adjustment. Refer to the following table to avoid unnecessary 
adjustments! 



Ring Gear 

(S i + V 

Drive Pinion 
Deviation "r" fS^) 

Replaced Part ^^^^^ 



i ransmission case 

A 

v 
A 

Side transmission cover 

X 


Bearing bracket with taper 
roller bearing for drive pinion 

X 

X 

Drive pinion/ring gear 
, — 

X 

X 

Differential case 

X 


Taper roller bearing for 
differential 

X 
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ADJUSTING PINION 


Distance "E" must be calculated from the given 
design distance "R" + deviation V inscribed on 
face of pinion. 

3. Install one side cover without Oring and 
"R" for Type G 28. 03 = 72. 70 mm secure with two bolts. 

"R" for Type G 28. 05 = 70. 70 mm 



4. Set adjusting ring of universal master 
VW 385/1 at distance "a". 




1 = Deviation "r" in 1/100 mm 

2 = Pair code 


a - 60 mm 


Example: 

Deviation "r" on face of pinion is N 18 


R = Design distance 
r = Deviation 

E = Adjusting distance 


72. 70 mm 
+ 0. 18 mm 

72.88 mm 


5. Install centering discs VW 385/4 on universal 
master gauge and attach gauge plunger 
VW 385/14 with dial gauge extension 9150 
(20 mm). 



1. Install input shaft, without circlip. 

2. Install pinion without shims S3 and tighten all 
bearing retaining plate bolts to specified 
torque. 


6. Insert universal gauge in case. 
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7. Install second side cover without Oring and 
secure with two bolts. 


10. Install master gauge and set dial gauge (3 
range) at zero with 1 mm pre-load. 


8. Use spindle to move centering disc of universal 
gauge out so that the universal gauge can just 
barely be turned by hand. 




11. Install gauge plate VW 385/17 on pinion 
head. 


9. Set master gauge VW 385/30 at adjusting 
distance E (E m R + r) 

Example: 

R = 72.70 mm 
r - + 0. 18 mm 

E = 72.88 mm (adjustment of master g 


12. Turn universal gauge carefully until dial 
gauge extension is perpendicular to face 
of pinion head. At this moment dial gauge 
needle will reach its point of reversal and 
dial gauge should be read. 
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Note 


The measured value will always deviate from the 
set distance "E" counterclockwise (small dial gauge) 
needle positioned between 0 and 1), i, e. when 
dial gauge is set with 1 mm pre-load the value 
deviating from 1 must be used as shim thickness 

s 3' 


For this measurement the dial gauge must be read 
anticlockwise (red range). 


13. insert a shim with thickness S3 equalling the 
determined deviation between the bearing 
cap and transmission case. Round off to the 
nearest 0.05 ram (e.g. 0 T 22 mm becomes 
0. 25 mm). 


14. After installation of shims with the determined 
thickness ,recheck adjusting distance "E M . 


Note 


In the interest of economical procedures the coun- 
tershaft should be installed in the case before 
assembly of the drive pinion with determined 
shims S rt . 
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ADJUSTING RING GEAR (Stot.) 


Note 


5. Calculate shim thickness "Stot.", 


The drive pinion must not be installed for this 
adjustment. 


lm Install differential with ring gear in case. 


Stot. = gap - 0.30 mm (bearing pre- 
Ex ample: 

Gap 1.25 mm 
Bearing pre- 
load - 0.30 mm 


Stot. 


0.95 mm 


2. Install side transmission cover (ring gear end) 
without shims and tighten all bolts to specified 
torque. 


3. Guide in second side transmission cover without 
shims carefully. 


4. Check gap between transmission case and side 
transmission cover with a feeler gauge. 
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ADJUSTING BACKLASH 


1. Install pinion with shims S3 determined for 
pinion adjustment and tighten bearing re- 
taining plate bolts to specified torque. 


G. Engine 5th and reverse gears, and hold pinion 
with local manufactured tool on reverse gear. 
This is done by tightening a screw with a ground 
point between two teeth. 


2. Place differential in case. 


3, Install side cover, placing determined shim 
"St-otal" on ring gear end, and tighten all 
bolts to specified torque. 


4. Turn differential in both directions several 
times to settle tapered roller bearings. 



5. Install gauges, setting adjustable lever 
VW 388 to distance "a" = 80 mm. 



1 - Screw M 8 x 80 (ground point) 

2 - Flat iron 60 x 20 x 6 mm 



MS 


7 


— i 



„ 

r 



I 






0 


t 


U — 30 

— 60 

W-15 -J 





Note 

When shift rods are installed the engagement of 
two gears will require removal of detent plunger 
for 1st and reverse gear shift rod. 


7. Turn ring gear to stop by hand and set dial 
gauge at zero. 


8. Turn back ring gear and read amount of back- 
lash (e.g. 0.88 mm). 
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DETERMINING THICKNESS OF SHIMS S ± AND S 2 


Note 

The measured backlash must be brought to the 
value specified by the pinion/ring gear manu- 
facturer by dividing "Stotal". 


Specifications: 

Getrag pinion/ring gear - 0. 15 to 0. 20 mm 
Hurth pinion/ring gear = 0. 20 to 0. 25 mm 


S 2 = Stotal - Sj 


-Example: 


Stotal 


s 2 ~ 


0.95 mm 
0. 18 mm 

0. 77 mm 


The specified backlash is inscribed on the ring 
gear. 


Sj = Stotal 

- measured backlash 

+ specified backlash (inscribed on ring gear) 

X 0,66 (lift constant) 


Example: 
Stotal 

- measured backlash 

+ specified backlash 
(e.g. 0.20 mm) 

X (lift constant) 

s i = 


0.95 mm 
0.88 mm 


0, 

07 mm 

o. 

20 mm 

0. 

27 mm 


66 

0. 18 mm 


1. Remove side cover and divide shims "Stotal" 
to give the shim thicknesses determined 
for Sy and S 2 . 


Note 

In the interest of economical procedures the shift 
rods and shift forks should be installed prior to 
the assembly of the differential with determined 
shims S} and S 2 . 


2. Measure backlash and, if necessary, change 
shims S-y and S 2 again until specified backlash 
is reached. 


3. Check backlash at four places by 

turning ring gear 90° each time. The four 
measurements must not deviate from each 
other by more than 0. 05 mm. 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Transmission holder 

9162 



2 

Puller 

US 1078 




Depth gauge 


Standard 


4 

Centering pins 


Made locally 


5 

Installer 


Made locally (steel pipe 
45 x 5 x 40 mm with welded 
cover and 11 mm dia. bore) 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Nut 

12 


Torque: 

39 . . .46 Nm 

(28 . . . 33 ftlb) 


2 

Washer 

12 




3 

Final drive 

1 




4 

Shim S 3 

X 

Note quantity and 
thickness of shims 
for installation later 

Redetermine 
thickness if 
necessary 


5 

Nut 

1 

Engage parking lock 

Engage parking lock 
and tighten to 
specified torque. 
Lock collar of nut 

See page 39 - 24a 

6 

Bolt 

6 


Torque: 

27 ... 32 Nm 

(20 . . . 23 ftlb) 


7 

Circlip 

6 


Position correctly. 
Hollow side faces 
flange 


8 

Bearing assembly 
with drive pinion 

1 

Pull out with a 
suitable puller 

Press in with locally 
made tool 


9 

Shim 

X 

Note quantity and 
thickness of shims 
for installation later 

Redetermine 
thickness if 
necessary 


10 

O-ring 

1 


Replace, coat with 
ATF. Make sure 
that fit is correct 
when installing final 
drive 
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REMOVING AND INSTALLING FINAL DRIVE FOR AUTOMATIC TRANSMISSION 


Removing 


A — M 10 x 30 bolt with centering hole 


1 . Remove transmission and take off control pressure 
lever. 


Installing 


Note 

Be careful not to place any force on lever shaft when 
loosening or tightening the mounting screw, to prevent 
damage to shaft in transmission. Always counterhold 
with a wrench when loosening or tightening (see page 
37 - 14). 


2. Mount transmission on assembly stand with Special 
Tool 9162 and drain oil from final drive. 



3. Engage parking lock and remove collared nut. 

4. Pull out bearing assembly with a suitable puller 
(e. g. US 1078). 



1. Install the shims noted before removal or shims 
of newly determined thickness on output shaft 
together with bearing assembly. 



2. Press in bearing assembly with locally made tool. 



1 - Bolt from Special Tool 9148 

2 - Washer 


* 


Note 

Use locally made centering pins to facilitate 
installation. 
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3. Engage parking lock and tighten collar nut as 
follows: 

Transmission Type A 22.02 

(without fixed governor) 

200 .. . 240 Nm (145 ... 175 ftlb) 

Transmission Type A 22.01 

up to DB Mfg. No. 5797 

(without fixed governor) 

200 . . . 240 Nm (145 . . . 175 ftlb} 

Transmission Type A 22.01 
from DB Mfg. No. 5798 
(with fixed governor) 
280 Nm (200 ftlb) 


Note: 

The DB manufacturing number is stamped on the 
right side of the transmission case, above the ATF 
sump. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Separator 

LIS 1103 


2 

Depth gauge 


Standard 
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1 

No 

flpi^ r i nT inn 


Note When 
Removing Installing 

Special 
Instructions 

1 

Bearing flange 

1 

For replacements only 
available as complete 
part (positions 1. . . 4) 


2 

Bearing inner race 

1 

Heat to approx. 
120° C/248° F and 
drive on 


3 

Adjusting ring 

X 



4 

Bearing inner race 

1 

Heat to appro*. 
100° C/212 0 F and 
drive on 


5 

Pinion 

1 

Press out with Note pair number 
VW 516 
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DISASSEMBLING AND ASSEMBLING BEARING ASSEMBLY FOR AUTOMATIC 
TRANSMISSION 


Disassembling 


Assembling 


1. Press out pinion with VW 516, 


Note 



Bearing flange is only available as a complete 
unit (with tapered roller bearings and adjusting 
ring) for replacements. 


1. Heat tapered roller bearing inner race to 


o ^ /rt „ A o 


approx. 100 C/212 F and drive on. 


2. Press on assembled bearing with VW 415 a, 
approx. 5 tons force. 


3. If necessary, determine thickness of shims for 
bearing assembly. 


2. Press off tapered roller bearing inner race with 
a special tool separator US 1103. 
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Determining Thickness of Shims for Bearing Assembly 


Note 

The adjustment of bearing assembly is important 
for axial play of automatic transmission. Conse- 
quently the thickness of shims has to be determined 
again after repairing or replacing a bearing 
assembly. 


Use a depth gauge to measure distance from taper 
roller bearing surface to bearing flange surface 
(e.g. 34.55 mm). Since the design calls for a 
distance of only 34 - 0. 05 mm, a shim 0. 55 mm 
thick has to be used. 



Example 

34. 55 mm actual distance (measured on bearing assembly) 
- 34. 00 mm nominal distance (designed distance) 
0. 55 mm thickness of shims 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Measuring bar 

VW 385/1 


2 

Centering rings 

VW 385/4 


3 

Plunger 

VW 385/14 


4 

Dial gauge extension (25 mm) 

9168 


5 

Master micrometer 

VW 385/30 


6 

Dial gauge 


Standard, 3 mm range 

7 

Dial gauge 


Standard. 10 mm range 

S 

Feeler gauge 


Standard, 0. 05 to 1. 0 mm 

9 

Sleeve 

9145 


10 

Clamping arbor 

VW 521/4 


11 

Adjustable lever 

VW 388 


12 

Dial gauge holder 

VW 387 


13 

Lever 


Made locally 
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ADJUSTING PINION AND RING GEAR 


General Information 


Accurate adjustments of the pinion and ring gear are immensely important for the service life and 
smooth running of the final drive. This is why pinions and ring gears are paired during manufacture 
and checked in special machines for tooth pattern and quietness in both directions of rotation. The 
position of smoothest running is determined by moving the pinion in an axial direction, whereby 
the ring gear is lifted out of the no- play meshing position far enough so that the backlash will be 
kept within specified tolerances. Deviation "r" from the designed distance "R" is measured and 
recorded on face of pinion. Ring gears and pinions are designed so that deviation "r" is always 
added to "R", i. e. is preceded by a + sign. 



R = Design distance 72. 70 mm 

r = Deviation from R in 1/100 mm 

1 - Deviation r 

2 - Pair number 

3 = Backlash 
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Recommended Sequence for Adjustment of Pinion/Ring Gear 

If drive pinion and ring gear have to be adjusted,the following sequence of procedures would be 
most economical, 

1. Determine total shim thickness "Sges" (Sj plus S 2 ) for specified preload of taper roller 
bearing/differential. 

2. Determine shim thickness "S^\ 

3. Divide total shim thickness M Sges" into Sj and S 2 , so that specified backlash is between ring 
gear and drive pinion. 

Objective of adjustments must be to regain the maximum degree of quiet running, as had been 
determined by the special testing machine in manufacturing. 

Absolute cleanliness is essential for all assembly jobs and testing procedures to guarantee perfect 
results. 


After working on the final drive it will only be necessary to adjust the pinion and ring gear, if 
parts had been replaced which have direct influence on said adjustment. The following chart 
will help in avoiding unnecessary adjustments ! 


Adjust: 

Part Replaced ^ ______ 

Ring Gear (Sj + S 2 ) 

Drive Pinion 
deviation V* (S3) 

Transm. case (automatic) or rear 
transmission case 

X 

X 

Bearing assembly for pinion 

X 

X 

Final drive case 

■ - — - 

X 

X 

Side transmission cover 

X 


Pinion/ring gear 

X 

X 

Differential case 

X 


Taper roller bearing for 
differential 

X 
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ADJUSTING PINION 


Adjusting distance "E" is calculated from known 
design distance "R" = 72.70 mm + deviation M r", 
which is located on face of drive pinion. 


1 2 



1 - Deviation "r" in 1/100 mm 

2 = Pair number 


1. Install bearing assembly with shims and tighten 
collared nut to specified torque. 


2. Install final drive case (without shims) and 
tighten all hexagon nuts to specified torque. 

3. Install one side bearing cover without O-ring 
and secure with two bolts. 


4. Adjust setring of Special Tool VW 385/1 to 
distance "a". 


-►la n— 



Note 


The design of the drive pinion will not allow use a = 41 mm 

of the 5 mm thick Special Tool VW 385/17, 
normally applied for adjustments. 

Since Special Tool VW 385/30 includes this 

5 mm distance, it is important to add 5 mm to 5. Slide Special Tools VW 385/4 on to 385/1. 

adjusting distance "E". Install Special Tool VW 385/14 with (25 mm) 

dial gauge extension 9168. 


Example: 


N 18 is the deviation "r" on face of pinion. 


R ~ design distance 

r = deviation 

E s adjusting distance 

Missing special tool 

Adjustment of master gauge 


72. 70 mm 
0. 18 mm 

72.88 mm 
5. 00 mm 

77,88 mm 
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6. Turn pinion so that surface of pinion nut is 
vertical. 


11. Install measuring bar and set (3 mm range) 
dial gauge at zero with 1 mm preload. 


7. Insert measuring bar into case. 


8. Install second side cover without O-ring and 
secure with two bolts. 


9. Pull out centering ring of measuring bar with 
the spindle so that measuring bar can still 
just be turned by hand. 



10. Set Special Tool VW 385/30 to adjusting 
distance "E" + 5 mm (for missing Special 
Tool VW 385/17). 


Example: 

R = 

r = H 
E - 


72. 70 mm 

0. 18 mm 
72. 88 mm 

5. 00 mm 

77. 88 mm adjustment of 
measuring bar 



12. Turn measuring bar carefully until dial gauge 
extension is vertical to face of pinion head. 
At this moment dial gauge needle will reach 
its point of reverse direction, when dial gauge 
must be read. 



Note 


The measured value will always deviate from the 
set distance in clockwise direction (small needle 
of dial gauge will be between 1 and 2), i. e. whe 
adjusting the dial gauge with 1mm preload the 
value deviating from 1 is added as shim thickness 

S 3' 
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Example: 

If small needle of dial gauge is between 1 and 2, 
and large needle points to 0.40 mm, use 0.40 mm 
as shim thickness (with 1mm dial gauge pre- 
load)* 


13. Install the determined shim thickness 
between transmission case and final drive 
housing. 

14. Recheck distance after installation of shims 
wiih determined thickness. A deviation of 

- 0, 03 mm is permissible. 
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ADJUSTING RING GEAR (S total ) 


1. Clamp final drive housing in a vise, using a 
suitable fixture. 



A - angle iron bar 


2. Install differential with ring gear in housing. 


3. Install side cover (ring gear end) without shims 
and tighten all bolts to specified torque. 


5. Check gap between transmission case and side 
cover with a feeler gauge. 



6. Calculate shim thickness S 


total 


S total = S a P " °- 30 mm (bearing preload) 


Example: 
Gap 

Bearing preload 


1. 25 mm 
0. 30 mm 
0. 95 mm 


4, Guide in second side cover without shims 
carefully. 
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ADJUSTING BACKLASH 


1. Place shims determined for pinion adjustment 
between transmission case and final drive 
housing. Install final drive housing and tighten 
all mounting bolts to specified torque. 


6. Engange parking lock. 


7. Turn ring gear carefully by hand against stop 


set 


gauge to zero. 


2. Install differential in housing. 


3. Install side cover, using total shim thickness 
"S tota i" as determined on ring gear end and 
tighten all bolts to specified torque. 


4. Turn differential in both directions several 
times, to settle tapered roller bearings. 


5. Install measuring tools. Set Special Tool 
VW 388 to distance "a" = 80 mm. 


8. Hold pinion with locally made lever and turn 
back ring gear carefully. Read and note amount 
of backlash. 




Lever made locally from flat iron 30 x 5 mm 
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DETERMINATION OF SHIMS Si AND S 


Measured backlash must be brought to value 
specified by manufacturer of pinion/ring gear 
by splitting total shim thickness Sges. 


Specified Valuer 

Getrag pinion/ring gear = 0, 15 to 0, 20 mm 
flurth pinion/ring gear - 0,20 to 0.25 mm 


Backlash is stamped on ring gear. 


Determining Shim Thickness S^, 
(Opposite Ring Gear) 


1 2 = Sges - 


Example: 

Sges 
S, 


0.95 mm 
- 0. 27 mm 
0.68 mm 


Example: 


Note 


Determining Shim Thickness 
(Ring Gear End) 


The change in backlash by splitting shims S^ and 
$2 is only an example and does not have to be 
made strict according to procedures. 


Sj - Sges (total shim thickness) 
- measured backlash 
+ backlash inscribed on ring gear 


1, Remove side transmission cover and split total 
shim thickness Sges, that it gives the determined 
shim thicknesses S^ and S^. 


Sges 

■ measured backlash 

+ inscribed backlash 
(e.g. 0. 20 mm) 


0.95 mm 
0, 88 mm 
0. 07 mm 


0. 20 mm 
0. 27 mm 


Note 

When tightening nuts for side transmission covers, 
always remember that there is a certain amount 
of backlash. Never let the drive pinion and ring 
gear clamp. 
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2. Measure backlash and, if necessary, change 
shims Sj and S£ again until specified play 
is reached. 


3. Check backlash at four places on periphery, 
turning ring gear by 90° each time. Measure- 
ments must not deviate from each other by 
more than 0. 05 mm. 
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1 = Automatic transmission 

2 = Central tube 

3 = Drive plate housing 
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REMOVING AND INSTALLING CENTRAL TUBE (AUTOMATIC TRANSMISSION) 


Removing 



2. Remove self-locking nuts from spring struts 5. Remove air cleaner, 

in trunk. 



and pull out downward. 
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7. Remove splash shield. 



Note 

Two people will be required to remove and install 
a complete exhaust system. 
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10. Remove exhaust system heat shields. 

11. Remove cover for drive plate housing together 
with starter and detach stabilizer bar. 



12. Detach feed and return lines for ATF cooler 
and plug bores in converter housing. 



A - To cooler inlet (bottom connection) 
B - From cooler outlet (top connection) 


13. Mark location of toe eccentric bolts and 
rear axle cross member for reinstallation. 



14. Support transmission on stabilizer bar with 
chain US 8031 and remove rear axle. 
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15. Remove rear reinforcement plate. 



16. Bolt transmission plate 9163 on universal 
transmission jack and place underneath 
transmission. 


17. Lift transmission and detach holding chain. 


18. Lower transmission only so far, that selector 
lever cable and cable sleeve on holder can 
be detached. 



Note 

When lowering transmission, it is important to be 
careful that the engine check valve for air 
injection does not damage the brake line. 



19. Detach control pressure cable. I'nscrew ball 
head and locknut. Pull off rubber grommet 
and pull out cable from engine compartment. 
Be careful not to bend cable. 
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20, Screw out pan-head screw for clamping 
sleeve and mounting bolts for driver plate 



21 . Press out vacuum line from retaining clips 
and pull of hose. 



22. Unscrew lower monting screws for clutch 
housing 



23. Pull back central tube with transmission 
slightly and lower with universal transmis- 
sion jack. 

Note 

Two persons will be required to remove cen- 
tral tube. 

{stalling 
Note 

To avoid placing the driver plate of the fly- 
wheel under strain, start by tightening the six 
driver plate bolts and only tighten the pan- 
head screw of the clamping sleeve afterwards. 

1 . Note specified tightening torque values. 

2. Adjust selector lever and control pressure 
cables. 
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Note when 

No. 

Description 

Qty. 

Removing 

Installing 

1 

Bolt 

9 


Torque: 32. ..39 Nrn 





{24 ftlb.. .29 ftlb) 

o 

LocKwasner 

9 


Replace 

o 

ran neau screw 

1 


Torque: 80 Nm (59 ftlb) 

4 

CircliD* 

1 
i 


Replace If necessary 

0 

bustling 

4 

1 



6 

Shim* 

X 



7 

Driver plate 

1 



8 

Starter ring gear 

1 



9 

Bolt 

4 


Torque: 39.. .46 Nm 





(29 ftlb.. .34 ftlb) 

10 

Washer 

4 



11 

Drive plate housing 

1 



12 

Pan head screw 

1 


Torque: 80 Nm 





(59 ftlb) 

13 

Coupling 

1 



14 

Dowel sleeve 

2 



15 

Central tube 

1 


Check, replacing if 





necessary 


Note 

* Parts are deleted as of MY '85. Adjustment of the driver plate is no longer required 
{also refer to page 39 - 138, Vol. III). 

The ring gear can only be replaced if the central tube has been removed. 
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Checking Drive Shaft 


Since the position of the drive shaft is important 
to proper operation, the coupling must protrude 
by 36 ± 0. 5 mm. 



--t 




?2>-J J 'J J J J J J J J J J J J J s 




+ 


A -- 36 - 0. 5 mm 


The amount of protrusion can be corrected by 
tapping with a plastic hammer against face of 
drive shaft. 


Check for easy movement of drive shaft bearings 
by turning shaft by hand. Shaft must turn easily 
and without binding at any point. 


Note 


If bearings or shaft are damaged, replace entire 
central tube with shaft and bearings. There are 
no plans for replacement of individual parts. 
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Modification on Coupling 


Note 

At the beginning of standard production, manufac 
turing methods made it necessary to build about 
120 transmissions without an undercut at the end 
of the spline on the drive shaft for the torque con- 
verter. This meant that 4. 5 mm had to ground off 
of the face of the coupling. 

The distance A = 36 - 0. 5 mm as mentioned on 
page 39 - 49 must not be applied to the shortened 
coupling. 


Total length of coupling = 130,00 mm 

Total length of shortened 

coupling - 125, 50 mm 


When installed shortened end faces torque conver- 
ter. 


When using the shortened coupling, procedures 
for measuring the drive shaft are as follows. 


Distance B = 30 - 0, 5 mm 


Distance C - 17 - 0. 5 mm 


Note 


The distances 30 - 0, 5 mm and 17 ^ 0. 5 mm 


apply to all couplings. 


The protrusion can be corrected slightly with light 
taps from a plastic hammer against the face of 
the drive shaft. 


1, Measuring without coupling: 


Distance "B" must be 30 - 0,5 mm 


2. Measuring with coupling: 

Distance "C" must be 17 * 0. 5 mm. 
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Adjusting Drive Plate 


To prevent axial loads on crankshaft and consequently additional loads on crankshaft thrust bearings, the 
connections between flywheel and drive plate (distance X) must be checked and adjusted after replace- 
ment of engine, central tube, coupling, front converter housing or drive shaft for converter. 



1 - Circlip 

2 ~ Bushing 

3 = Coupling flange 

4 = Drive plate 

5 - Drive shaft 

6 = Engine flywheel 

7 - Pre-load 0 P 3 + 0, 2 mm 

A = Distance A, engine flange /flywheel mating surface 

X = Shim thickness (must be determined again) 
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Determining Distance X 


i. Crankshaft must contact thrust bearing in 
direction of transmission. Pry flywheel with 
a lever until end play of crankshaft is 
eliminated. 



2. Determine distance A, by using a ruler and 
measuring distance from engine flange to 
flywheel mating surface. 



Note 

Remember thickness of ruler when measuring. 


Example: 

Measured value 6. 7 mm 

Ruler thickness + 5. 5 mm 

Distance A 12. 2 mm 


3. Push coupling on to drive shaft and mount 
transmission on central tube. Tighten bolts 
to specified torque. 


4, Screw in coupling screws by hand dinger tight). 


5. Push drive flange with bushing, but without 
shims, on to drive shaft and install circlip. 


6. Use a suitable lever and push drive shaft on 
drive flange far enough forward so that drive 
shaft rests on screws on shaft groove. 


7. Tighten screws for coupling to specified torque. 
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Differential / Transaxle System 



8. Push drive flange forward against stop on circlip 
and tighten screw to specified torque. 


Determining Distance X 


X = A-B + 0.5 mm pre-load 


9. Determine distance B. Use ruler and measure 
distance from drive plate housing to drive plate 
bearing surface (as far in as possible). 



Note 


Remember thickness of ruler used for measuring. 


A = 
B = 

Preload = 
X = 


12. 2 mm 
- 7 . 4 rn n i 

4. 8 mm 
+ 0. 3 mm 

5. 1 mm 


Install shim having thickness X (in example 5. 3 mm), 


Shims are available in thicknesses of 0. 2 mm, 
0. 5 mm and 1. 0 mm. 


Example: 


Measured value 
Ruler thickness 
Distance B 


12.9 mm 
5. 5 mm 
7. 4 mm 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Connector 


Local manufacture. 

Connector of joint flange can be made 
of 30 x 15 x 120 mm flat steel and 
must have a 1/2" square opening in 
the middle. 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

1 

Bolt 

2 


Torque: 

14 Nm (lOftlb) 


2 

Housing cover 

1 




3 

Thrust washer 

2 


Position correctly 


4 

Spring retainer 

2 


Position correctly 


5 

Outer plate 

6 




6 

Inner plate 

(molybdenum coated) 

2 




7 

Thrust ring 

2 




8 

Differential gear 

2 




9 

Splined nut 

2 

Press out of 
differential gear 

Press in to correct 
position 


10 

Differential pinion 

4 




11 

Differential shaft 

2 




12 

Differential housing 

1 
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DISASSEMBLING AND ASSEMBLING LIMITED SLIP DIFFERENTIAL 


Disassembling 


i. 


g gear. 


b) Thrust rings: 

Guide tabs and bearing surfaces must nut be 
worn seriously or scored. In addition, they 
must move easily in differential housing. 


2, Loosen screws on housing flange and remove 
cover. 



.- irj:; 


c) Differential gears; 

Bearing surfaces for thrust washers must not 
be worn and inner plates must move easily 
on splines of differential gears. 


d) Plates: 

Check inner and outer plates for wear. Guide 
tabs of outer plaies and splines of inner 
plates must not be seriously worn, 


2. Lubricate all sliding surfaces of plates, thrust 
rings and differential shafts with SAE 90 hypoid 
gear lube prior to installation, 


3, Remove all inner parts. 


Note 


3, Install thrust washers so that holding tabs engage 
in bore of housing or housing cover. Applying 
grease to the washers to hold them in position 
will facilitate installation. 


Note order of installed plates in order to 
same locking ratio when reassembled. 


4, Install other parts as shown in exploded drawing. 


Assembling 


1 P Check all parts for wear or damaj 
if necessary. 


replace 


a) Differential housing: 
Check guide grooves 
thrust rings for wear. 


outer 


39 - 58 Disassembling and Assembling Limited Slip 
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Differential, Transaxle System 


It is essential that plates be installed in correct order 
and position to reach the same locking ratio. 


Note 

Diaphragm springs must be installed so that concave 
sides face in toward plate assembly. 

5. Check torque slip with one differential gear held 
tight and one driven. This requires clamping a 
flange with two bolts in a vise and installing the 
differential. Install a second flange with the local 
manufactured connector and turn the differential 
with a torque wrench. A torque of 5 to 20 Nm 
(4 to 14 ftlb) must be reached. 


Note 

If the specified torque cannot be reached, a change 
can be made by installing pertinent outer plates. 
Outer plates are available in thicknesses of 1.9, 2.0 
and 2.1 mm. 

If the thickest outer plates are installed and the 
specified torque is still not reached, all plates are 
worn and must be replaced. 
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REMOVING AND INSTALLING CENTRAL TUBE (Manual Transmission) 
REMOVING AND INSTALLING INSTRUCTIONS 


Removing 


1. Remove exhaust assembly with heat shields. 

2. Remove rear axle. 


Note 

Let rear axle of cars with a bolted battery console 
hang down on the trailing links and support same 
(tie up). 


3. Remove transmission (see page 34 - 3). 

4. Remove clutch (see page 30 - 3). 

5. Remove shift lever. 


6. Remove ashtray and unscrew guide tube mount 
from body (only for cars manufactured up to 
August 7,1978). 


7. Remove front and rear reinforcement plates. 





i j 
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8. Support central tube from underneath and remove 4. Tighten all mounting bolts to specified torque, 
clutch bell housing/central tube mounting bolts. 



Installing 


1. Adjust selector linkage, if necessary. 


2. Brush a thin coat of Optimoly HT paste on 
spline of central shaft. 


3. Wrap strips of tape around insulation sheet and 
coat bearing surfaces on body with Contifix 
grease to facilitate installation. 



A - Tape strips 


39 - 62 


Removing and Installing Central Tube 
(Manual Transmission) 


Printed in Germany 


928 


Differential , Transaxle System 


39 



4 


Printed in Germany - IV, 1980 


Disassembling and Assembling Central Tube 
(Manual Transmission) 


39 - 63 


Differential, Transaxle System 


9 28 


No. 

Description 

Qty, 



Note When 

Removing 

Installing 

Special 
Instructions 

1 

Bolt 

2 


Tighten to 80 Nm 
(8. 0 kpm) 


2 

Double clamp 

1 




3 

Bolt 

1 




4 

Hook with rubber mount 

1 




5 

Strap 

1 

Mark position for 
installing later 



6 

Nut 

2 



Not for cars pro- 
duced up to 7, 8. 78 

7 

Guide tube with mount 
and angle joint 

1 

Pry off angle joint 
with suitable 
open- end wrench 

Coat ball shell and 
ball head of ball 
joint white lube paste 
and drive on carefully 

On cars produced 
up to 7, 8. 78 mount 
of guide tube is on 
body 

8 

Selector rod 

1 




9 

Insulation sheet 

1 


Wrap strips of tape 
around and coat 
bearing surfaces to 
body with Contifix 
grease 


10 

Rubber washer 

2 



nol i or cars pro- 
duced up to 7, 8. 7 8 

11 

Central tube 

1 


Check, replacing if 
necessary 
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Checking Drive Shaft 


Since the position of the drive shaft is important 
to guarantee proper operation, the drive shaft 
must protrude by 46.85 - 0.5 mm. 



A = 46, 85 - 0, 5 mm 


The amount of protrusion can be correctly slightly 
by tapping with a plastic hammer against face of 
drive shaft. 

Check easy movement of drive shaft bearings by 
turning shaft by hand. Shaft must turn easily and 
without restriction at any point. 


Note 

If bearings or shaft are damaged, replace entire 
drive tube with shaft and bearings. There are no 
plans for replacement of separate parts. 


Max. permissible runout for central shaft: Oi 8 mm. 
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Marker Sheet 


39 


The procedures described for repairing the 5-speed manual transmission 

Type G 28 '85 models onward 
are arranged by repair groups and 200-series page numbers. 

To keep the documents in correct order, please file all pages with 
200-series page numbers behind the yellow Marker Sheet. 

For example: 30 - 0201 

34 - 201 

35 - 201 

39 - 201 
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General Data 


30 


4 - SPEED AUTOMATIC TRANSMISSION (UP TO '86 MODELS) 



1 - Front converter casing 2 - Automatic transmission 

3 - Final drive 


Transmi ssi on Type 

installed in 

A 28.01 

928 S, 

USA series / '83 and '84 models for Japan 

A 28.02 

928 S, 

Special option for Europe / rest of the 
world, '84 models 

A 28.03 

928 S, 

Special option (M 251) Europe / rest 
of the world 3/84 onward (as 28,02, but 
rear axle transmission ratio 13 : 33) 

A 28.04 

928 S, 

USA series / '85 models for Japan 

A 28.05 

928 S, 

Special option Europe / "85 models 
rest of the world 

A 28.06 

928 S, 

Special option (M 251) Europe / 1 85 models 
rest of the world (as A 28.05, but with 
rear axle transmission ratio 13 : 33) 

A 28.07 

928 S, 

USA series / '86 models for Japan 

A 28.08 

928 S, 

Special option Europe / '86 models 
rest of the world 

A 28.09 

928 S, 

Special option (M 251) Europe / '86 models 
rest of the world (as A 28/08, but with 
rear axle transmission ratio (13 : 33) 

A 28.11 

928 S, 

Australia series, special option (M 299) 
for FGR, Switzerland, Austria, Sweden 
( '86 models) 
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Technical Data 


4-speed automatic transmission ('87 models onward) 



1 - Front converter casing 
3 - Final drive 


2 - Automatic transmission 


Type 

Key-number 

Equipment 

installed in 

model 

A28.12 


4 speed 

928 S 4 USA/Jap. 

87/88 

A28.14 


4 speed 

928S4R.d.W. 

87/88 

A28.16 


4 speed 

928 S 4 worldwide 

89/90/91 

A28.18 


4 speed 

928 GTS worldwide 

92/93 
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Technical Data 


Transmission Designation 



A 28 02 12 1 6 E 05065 

] ~| HI Serial number 

' year of manufacture 

D = 1983 E = 1984 F = 1985 
G = 1986 H = 1987 
Type 

1=5- speed transmission 
6 = Automatic 

' Transmission for 8 cylinder vehicles 

I Limited-slip differential 40 % 

' Country code 

' Transmission type 

A 28 = four speed automatic 

A 22 = three-speed automatic 

G 28 = five-speed manual transmission 


Product Number Combinations: 

722 270 12 01 722 316 02...= A 28.01 
722 270 14 01 722 318 02...= A 28.02/03 
722 270 17 01 722 316 02...= A 28.04 
722 270 18 01 722 318 02...= A 28.05/06 
722 270 21 01 722 318 02...= A 28.08/09 


722 270 25 01 722 316 02...= A 28.07 
722 270 26 01 722 316 02...= A 28.1 1 
722 270 21 01 722 326 02...= A 28.12/14 
722 270 32 01 722 360 03...= A 28.16 
722 270 34 01 722 360 03...= A 28.18 


Technical Data 
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Technical Data 

Transmission numbers (12 digits) 

A2814 1 J 00903 


Transmission type 


Index for variants 

within the assembly number 

0 = no differential 

1 m normal differential 

2 = ZF limited slip differential 

3 = proportional slip differential 


Model year Serial 

number 

J = 1988 e.g. 00903 
K = 1989 
L . 1990 
M = 1991 


Note: 

As from model '88, the gear box number will be readable from below, stamped on the rear stiffening 
rib of the rear-axle housing 

* As of MY '92, the model letter is omitted. 
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General data 

A28.0 1/04/07/1 2 

*8. 02/03/05/06/08/09/1 1/14/16/18 

Design 

Fully automatic 4-speed sun-and-planet transmission 

Ratios 



A 28/1 6 

1st gear 
2nd gear 
3rd gear 
4th gear 
Ruckw&rlsgang 

3,68 
2,41 
1,44 
1,00 
5,14 


3,87 
2,25 
1,44 
1,00 
5,59 

Final drive 

Drive pinion without hypo id displacement 

Final drive ratio 

15 : 33 i = 2,200 

14 : 33 i = 2,357 (A 28.02/05/08) 
13 : 33 i = 2,538 (A 28.03/06/09/ 

11/14/16/18) 

(Stall speed) 

A 28.01 - 
2200... 2600 rpm 

A 28.02/03/05/06/08/09/1 1 - 
2200.. .2600 rpm 


A 28.04/07 = 
1650... 2050 rpm 

A 28.14/16/18 = 
1750...2150rpm 


A28.12 = 
1750.. .2150 rpm 


Capacity, rear 
axle final drive 

Oil grade 

up to MY "86 = approx. 2.7 1 
from MY '87 to '90 = approx. 3.0 1 
MY '91 - 2.3 r 
as of MY '92 = 1.9 I 

Multigrade transmission oil 75 W 90 to MIL - L 2105 B or 
API classification GL5 

Capacity, auto, 
unit with 
converter 

Total capacity = approx. 8.01 ('87 models onward, 

approx. 9.31). Capacity for fluid change with converter 

« approx. 6.01 ('87 models onward, approx. 7.31) ATF Dexron II D. 


* refer to Technical Information No. 1/91 of 08.3.91 
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General 


TIGHTENING TORQUE FOR AUTOMATIC TRANSMISSION 


Location 

Description 

Threads 

Material 

Torque 
Nm (ftlb) 

Primary pump 
to front cover 

Bolt 

M 8 

8.8 

20 (14) 

Plug 

(converter) 

Bolt 

M 10 x 1 

10.9 

14 (10) 

Front cover 

to transmission case 

Bolt 

M 8 

1 V 1 \J 

8 8 

13 (91 

SuDDort flanae 

to transmission case 

Bolt 

IV! 6 

10 9 

1 1 (8) 
ii \\jf 

Pluq 

{brake band B 1 
mount) 

Plua 

1 lUkj 

IV! 27 x 1 5 


70 (51) 

Catch nlatp on rannp 

selector shaft 

Bolt 


ft ft 

ft (fil 

1 P^f Qnrinn 

1— 1 a\Jl Illy 

to transmission case 

Rolf 

IVI o 

ft ft 
o.o 

ft 

Stprtpr intprlnrk 

ulQI Id III LCI I^Jl^iV 

and backup light switch 
to transmission case 

Rnlt 

IVI vJ 

ft ft 

O-O 

ft (fil 

Range selector lever 

to ^h^ft 

LU Ol Id 1 \. 

Bolt 

M 6 

8.8 

8 (6) 

Secondary pump 
to transmission case 

Bolt 

M 6 

8.8 

8 (6) 

Governor axial hold 
on shaft 

Nut 

M 6 

8 

6 (4.3) 
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TIGHTENING TORQUE FOR AUTOMATIC TRANSMISSION 


Location 

Description 

Threads 

Material 

Torque 
Nm (ftlb) 

Lower cover 

with reinforcement plate 

Bolt 

M 5 

5.8 

4 (3) 

Lower cover assy, 
to transmission case 

Bolt 

M 6 

8.8 

8(6) 

Plug (test connection 
for modulating, governor 
and operating pressure) 

Plug 

M 8 x 1 


13 (9) 

Vacuum unit bracket 

Bolft 

M 6 

8.8 

8 (6) 

Kickdown solenoid valve 

Solenoid 

M 14 x 1.5 


20 (14) 

End plate on valve body 
housing 

Bolt 

M 4 

8.8 

3.3 (2.3) 

End plate on drive 
housing 

Bolt 

M 4 

8.8 

3.3 (2.3) 

Drivp hnii*iinn to valwp 

L/l 1 VC 1 IUUjM iy L. vy VdlVET 

body housing 

Rnlt 
DUI L 

IVI O 


n it 

u. I b 
(0.11) 

Valve body housing 
to transmission 

Bolt 

M 6 

8.8 

8 (6) 

ATF filter to lower cover 

Bolt 

M 5 

8.8 

4 (3) 
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Tightening torques (automatic transmission) 


Location 

Thread 

Tightening Torque Nm (ftlb) 

Threaded plug (ATF pan) 

M 10 x 1 

22 (12) 

ATF pan to transmission case 

M 8 

8 (5.9) 

Front converter casing to 
transmission case 

M 8 

23 (17) 

Carrier piate to converter 

M 8 

46 (34) 

Rear transmission cas to 
transmission case 

M 10 

42 (31) 

Bearing assembly to 
rear transmission case 

M 8 

33 (24) 

Final drive to transmission 
case 

M 10 

46 (34) 

Collar nut (drive pinion) 

M 26 x 1.5 

380* (280) 

ATF filler tube to ATF pan 

M 24 

78 (58) 

ATF reservoir to ATF pan 

M 6 

6 (4.4) 


* As of MY '92 (transmission type A28.18) = 450 Nm (332 ftlb). 


Tightening torques (automatic transmission) 
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No. 

Description 

Special Tool 

Remarks 

1 

Transmission holder 

9216 


2 

Grip plate 

9301 


3 

Mandrel 

9310 


4 

Depth gauge 


Standard tool 
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REMOVING AND INSTALLING TORQUE CONVERTER 



32-102 Removing and Installing Torque Converter 
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Clutch, Automatic Torque 

Converter 32 





Note When: 

No. 

Descri ption 

Qty. 

Removing 

Instal 1 ing 

1 

Mounting bolt 

6 


Tightening torque: 





46 Nm (34 ftlb) 

2 

Panhead bolt 

8 


Tightening torque: 





23 Nm (17 ftlb) 

3 

■ f i 
Washer 

8 



4 

Front converter 

1 




* 

cas i ng 




b 

Torque 

1 

Lift out careful ly 

Renew if badly worn 


converter 


with Special Tool 

or if particles are 




9301 

found in ATF. 





Lubricate drive flange 





and bearing pin with 





M0S2 multi-purpose 





grease. Place 





transmission upright 





and insert carefully 





using Special Tool 





9301. Note 





installation depth. 

6 

Automatic 

1 




transmission 
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Clutch, Automatic Torque Converter 928 


NOTES ON REMOVING AND INSTALLING 

■ 

Removing 

1. Remove transmission. 

2. Using Special Tool 9216, attach 
transmission to assembly support. 



3. Place transmission upright and 
working through the openings in 
the converter casing, remove 
converter mounting bolts. 


4* Remove mounting bolts for 
converter casing and remove 
casing. 


5. Measure installation depth of 
converter and make a note for 
reassembly. 

Up to '86 models = approx. 16 mm 
'87 models onward = approx. 28 mm 



6. Attach Special Tool 9301 to 
torque converter and carefully 
lift out converter. 



Install ing 
Note: 

If the ATF smells burnt or if the 
fluid contains particles of pad 
material, torque converter and ATF 
cooler must be rinsed. 
If particles of metal are found in 
the ATF pan, the torque converter 
must be replaced. Rinsing will not 
remove all metal particles and 
damage to the transmission may 
result. 


32 - 104 Removing and Installing Printed in Germany 

Torque Converter 


928 


Clutch, Automatic Torque Converter 


32 


1. Rinse torque converter with 
Special Tool 9310. To rinse, fill 
converter with approx. 11 of 
kerosine, insert the rinsing pin 
and use a hand drill to turn the 
pin at low speed. Then drain 
kerosine off through drain plug. 
Repeat rinsing 2-4 times until 
the kerosine drained from the 
converter is clean. 



2. Attach Special Tool 9301 to 
torque converter. 


3*Coat drive flange and bearing 
pin of converter with MoS ? 
multi-purpose grease. 


4. Place transmission upright and 
carefully insert converter, 
turning unit in both directions 
to engage the teeth. 

5. Check installation depth of 
converter. 

Up to '86 models = approx, 16 mm 
'87 models onward = approx. 28 mm 
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Automatic Transmission/Controls, Case 


REMOVING AND INSTALLING SELECTOR LEVER COVER FRAME 


Removing 


1 . Remove selector lever grip and take off 
rubber boot. 


2. Move selector lever to position "2" and 
push rear locking bar forward against stop 
with a suitable tool (e. g. scribe). 



3. Move selector lever to position "R", 
disconnect gate and push forward as far as 
possible. 



6. Move selector lever to position "N" and 
remove frame inclined toward rear. 


Installing 


1 . Move selector lever to position "3". 


2. Push gate in frame forward all the way. 


3. Install cover frame in correct position and 
move selector lever to position "P". 


4. Push front locking bar forward against stop 
with a suitable tool (e. g. scribe). 


5. Move selector lever to position "P" and 
press out cover frame carefully with a 
suitable screwdriver applied at the left rear 
corner. 


4. Push cover frame forward and move right 
side to correct installed position (this is 
done by lifting left rear corner slightly 
and pushing down on right side). 


5. Push down on left rear corner until frame 
fits in center console correctly, 
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6. Position selector lever between "R" and 
"P"i disconnect gate on selector lever and 
push forward. 


7. Push front locking bar toward rear until it 
engages. 


8. Move selector lever to position "3" and 
push rear locking bar toward rear until it 
engages. 



A — Locked 
B — Unlocked 


9, Attach gate in selector lever, install 
rubber boot in correct position and 
install selector lever grip. 


10. Move selector lever in and out of all 

positions and make sure that cover frame 
fits properly. 
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REMOVING AND INSTALLING SELECTOR LEVER CABLE 


Removing 


1. Unscrew ground strap of battery on body. 


2. Remove selector lever grip and take off 
rubber boot. 


3. Remove cover frame (see page 37 - 101 ) 


4, Pull bulb holder carrier out of retaining 
clips. 


7. Disconnect selector lever cable on trans- 
mission lever and detach cable sleeve on 
brackets. 



5. Mark location of selector lever base for 

reinstallation and remove mounting screws. 8. Take off ball head, hexagon nut and 

mounting parts. 



6. Loosen intermediate muffler shield and 
push aside as far as possible. 


9. Attach tailing wire on cable and pull out 
selector lever base with cable by pulling 
forward at an angle. 



10. Remove cable circlip on selector lever 
and detach cable sleeve on selector lever 
base. 
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Note: 



If light opening of gate and letter "N" are 
not exactly opposite each other in cover 
frame, remove cover frame again and reposi 
tion selector lever base in slots. 


6. Mount selector lever cable on transmission 
as specified. 


Installing 


7. Adjust selector lever cable (see page 


37-105). 


1. Attach cable sleeve on selector lever base, 
tightening the hexagon nut carefully. 


2. Push cable on to selector lever pin and 
install circlip. 


3. Attach tailing wire, pulled forward during 
removal, on cable and pull cable toward 
rear, whereby one person should guide in 
the selector lever base and a second person 
must pull wire and cable. 


4. Install selector lever base in correct 
position (watching mark) and tighten 
mounting screws with 15 Nm/1 1 ftlb. 


5. Install cover frame and selector lever grip. 
Place selector lever at "N". 
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ADJUSTING SELECTOR LEVER CABLE 



1 . Move selector lever to position "N". Note: 

Bolt for range selector lever must be 

2. Place range selector lever on transmission tightened for adjustments, 
in "N". 


3. Adjust ball end on cable that attachment is 
possible without tension. 
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REMOVING AND INSTALLING STARTER LOCKING AND BACKUP 
LIGHT SWITCH 


Removing 

1. Disconnect selector lever coble. 



2. Remove bolt for range selector lever and 
pull off lever. 



3. Unlock plug by turning white plastic ring 
(arrow) upwards in direction of arrow. 


4. Pry off plug carefully with two screw- 
drivers applied on cable outlet and bar. 



5, Remove switch mounting screws and take 
off switch. 




Installing 

1. Install switch with both mounting screws, 
but do not tighten. 
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2. Install range selector lever that lug on 
switch engages. Move range selector lever 
to position "N'\ 


3. install and tighten range ^teCtoriWir 
screw with 10 Nm (7 ftlb). 


4. Adjust switch and connect plug (see page 
37 - 109). 


5, Attach selector lever cable on selector range 
lever. 
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ADJUSTING STARTER LOCKING AND BACKUP LIGHT SWITCH 


1 . Insert locating pin made of 4 mm dia. 
welding wire (or 4 mm dia. drill) through 
lug into locating bore in switch housing. 



2. Tighten switch mounting screws with 
10 Nm (7 ftlb) and pull out locating pin. 


3. Press on plug and turn white plastic ring 
down. 
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CHECKING ADJUSTMENT OF SELECTOR LEVER CABLE AND 
STARTER LOCKING/BACKUP LIGHT SWITCH 


Move selector lever to position "N". Run 
engine at fast idle speed. 
Pull up parking brake lever and press down 
on brake pedal for following tests. 


6. Starting engine should only be possible 
in "P" or "1ST. 


7. Backup lights must be on in position "R". 


1 . Move selector lever to position "R". Engine 
speed must drop as gear engages. 


2. Move selector lever to position "P". Engine 
speed should increase as reverse gear 
disengages. 


3. Repeat test in point 1 . 


4. Move selector lever to position "N". Engine 
speed should increase as reverse gear 
disengages. 


5. Move selector lever to position "D". Engine 
speed should drop as gear engages. 
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NOTES ON REMOVING AND INSTALLING 
Removing 

1. Remove top and bottom halves of air 
fil ter(16-valve engines only) 

2. Disconnect control cable at engine. 



16-val ve engines 



32-valve engines (up to '86 models) 



32-valve engines ('87 models onward) 


3. Sever bowden cable behind threaded 
connector. 


4. Disengage control cable from trans 
mission by pressing locking 
tab of guide as arrowed (arrow A) 
and turning guide anti-clockwise 
(arrow B) . 
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5. Carefully lift out guide- 2. Install clamp correctly and 

attach spherical head with hex 
nut. 



6. Detach control cable from actuat- A = Clamp 

ing rod and pull out toward rear. 3. Attach Bowden cable to transmission 

4. Adjust cable for control pressure 
(see page 37 - 115) . 



Instal 1 ing: 

1. Carefully feed control cable 
through sleeve from rear. 


37 - 114 Bowden Cable for Control Pressure, Printed in Germany 

Removing and Installing (Service Solution) 


928 


Automatic Transmission/Controls, Case 


37 



CONTROL PRESSURE CABLE, ADJUSTING 


Note: 

Correct adjustment of the Bowden 
cable for control pressure is vitally 
important for faultless operation 
of the transmission. 

l.Set idle speed. 

2. Take up play in throttle cable, 

3. Adjust spherical head of control 
cable until cable can be installed 
without strain. 

32-val ve engines (up to '86 models) 



32-valve engines ('87 models onward) 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 

Universal transmission jack 


Standard, e. g. from Hahn, 




Metal Ibau GmbH 




7012 Fellbach 

2 

Holding chain 

9164 



Printed in Germany - VIII, 1984 


Removing and Installing Transmission 


37 - 117 


37 


Automatic Transmission/Controls, Case 


928 


REMOVING AND INSTALLING TRANSMISSION 



Removing 


5. Disconnect control cable on throttle 
housing. 


1. Unscrew battery ground strap on body. 


2. Disconnect multiple pin plugs in spare 
wheel well and pull out wires from below. 



3. Remove upper and lower air cleaner 
housings. 



4. Remove upper air guide section. 




6. Disconnect oxygen sensor wire on central 
fuse/relay panel and pull out from below 


7. Remove engine air guide. 


8. Remove complete exhaust assembly with 
shields. 



9. Remove starter and suspend in suitable 
position. 


10. Drain ATF and remove reservoir. 


1 1 . Disconnect drive shafts on transmission 
end and suspend on wire in horizontal 
position. 
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12. Remove rear axle cross member/trans- 
mission suspension mounting bolts. 


13. Support transmission on stabilizer with 
Special Tool 9164 (if necessary, lift trans- 
mission on transmission support 
slightly). 



14. Mark position of toe eccentric and 

rear axle cross member for reinstallation 
and remove entire rear axle. 


15. Remove clamp bolt. 



16. Disconnect selector lever cable on trans- 
mission lever and unscrew cable sleeve 
on holder and case. 



17. Remove feed and return lines for ATF 
cooler. Plug open bores in case. 
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18. Pull off vacuum hose on modulating 
pressure box. 


19, Disconnect control pressure cable on 
transmission. This is done by pushing 
locking bar of guide in direction of arrow 
(arrow A) and turning guide counter- 
clockwise (arrow B). 



Pull out guide from above carefully. 



Disconnect control cable on operating 
rod. 



20. Place universal transmission jack under 
neath transmission and tighten rubber 
strap. 

21 . Remove front and rear reinforcement 
plates. 
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22. Lift transmission slightly and disconnect 
holding chain. 


23. Lower transmission only far enough that 
central tube/transmission mounting bolts 
and control cable mounting bolt can be 
removed. 



24. Move central tube to installed position, 
mount rear brace with two bolts and place 
a suitably thick block of wood between 
central tube and brace. 

25. Pull back transmission and lower carefully. 


Installing 


Note: 

Installation is in reverse order of removal 
procedures, but also conform with following 
points. 


1. Place central tube in installed position 
with a suitably thick block of wood and 
coat splines on central shaft with Optimoly 
HT. 



2. Lift transmission with universal trans- 
mission jack and push on to central shaft. 
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3. Install and slightly tighten 
on central tube flange. 


9. Lower universal transmission jack. 


10. Install rear axle and tighten all bolts 
4. Lift transmission, remove block of wood and except for two transmission mount 
take out brace again. bolts. 


5. Lower transmission only far enough that 
remaining bolts can be screwed in central 
tube flange (tightening torque: 120 Nm/ 
87 ftlb). 


1 1 . Lift transmission and disconnect Special 


6. Mount guide tube for control cable on 
converter housing (tightening torque: 
8 Nm/6 ftlb), 


7. Push wire harness upwards through 
opening in spare wheel well. 


8. Lift transmission and hold in installed 
position with Special Tool 9164. 


12. Adjust transmission suspension (see 
page 37-123). 


13. Mount transmission on cross member 
(tightening torque: 85 Nm/61 ftlb). 


14. Check adjustment of selector lever and 
control pressure cables, correcting if 
necessary. 
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ADJUSTING TRANSMISSION SUSPENSION 


The transmission mounts have to be adjusted 
to avoid tension in the transmission 
suspension and to also guarantee good 
insulation. 


Note: 

After tightening the mounting bolts there 
must be at least 1 mm clearance between 
the transmission case and stop on side of 
transmission mount. 


1. Install transmission and rear axle. Tighten 
transmission mount/transmission case 
mounting bolts with 85 Nm/61 ftlb. 


2. Screw in cross member/transmission mount 
bolts several turns. 


3, Lift transmission in middle of case far 
enough that there is a gap between both 
transmission mounts and the cross member. 
Measure this gap on both sides and take up 
difference with shims. 




4, Place shims of pertinent thickness between 
transmission mounts and cross member, 
lower transmission and tighten transmission 
mounts/cross member bolts with 85 Nm/ 
61 ftlb. 
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TOOLS 



No. 


Description 


Support rail 


Special Tool 


Remarks 


Standard 

(e. g. Kukko, Size 1 ) 
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DISASSEMBLING AND ASSEMBLING FRONT CONVERTER HOUSING 



37 - 1 26 


Disassembling and Assembling Front Converter Housing 


Printed in Germany 


928 


Automatic Transmission/Controls, Case 


No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Circlip 

1 



2 

Drive flange 

1 

Press out Press into case 

with grooved ball 
bearing (no. 4) 


3 

Spacer 

1 



4 

Grooved ball 
bearing 

1 

Press off with Heat to approx. 
support rail 1 20 °C/250 ° F 
e. g. Kukko f and push on to 
size 1 drive flange 


5 

Circlip 

1 



6 

Circlip 

1 



7 

i 

Grooved ball 
bearing 

1 

Press out with Heat case to 
suitable piece approx. 
of pipe 120°C/250°F 

and press in 
with suitable 
piece of pipe, 
supporting with 
drive flange 


8 

Housing 

1 
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D I SASSEMB L 1 HG AHD ASSEMBLING PR 
Disassembling 

1. Remove circlip and press out drive flange. 



2. Press grooved ball bearing off of drive flange 
with a support rail (e. g. Kukko, size 1). 



CO NVERTEETH 0 USI HG~ 
Assembling 

1. Install both circlips in converter housing. 

2, Heat grooved ball bearing to about 

120 °C/250 °F and press bearing on drive 
flange against shoulder with a suitable 
piece of pipe applied on bearing inner 
race. 


3. Heat converter housing to about 120 °C/ 
250 °F and press in drive flange with 
grooved ball bearing against circlip. 
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4,Insert spacer sleeve and using a 
suitable piece of pipe, press 
front deep-groove ball bearing 
over inner race until bearing 
contacts circlip. 



Note: 

Place a suitable pressure piece 
beneath the drive-flange bearing to 
keep it from moving out as the 
front bearing is pressed in. 
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DISASSEMBLING AND ASSEMBLING FRONT CONVERTER CASING ('87 MODELS ONWARD) 
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No 


1 


Designation 


Circl ip 


Drive flange 


Deep-groove 
ball bearing 


Spacer sleeve 


Deep-groove 
ball bearing 


Case 


Qty 


1 


l 


1 


Removing 


Note when; 

Install ing 


1 


1 


1 


Press out 


Pull off with puller 
(e.g. Kukko, size 1) 


Press in, after insert 
ing deep-groove ball 
bearing (No. 5) 

Heat casing to approx. 
120°C and press in as 
far as possible with 
a suitable piece of 
pipe. 


Heat casing to approx. 
120°C and press in with 
a suitable piece of pipe 
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NOTES FOR ASSEMBLY AND DISASSEMBLY 


Disassembl ing 


1. Remove circlip and press out 
drive flange. 


2. Using puller (e.g. Kukko, size 1) 
pull deep-groove ball bearing off 
drive flange. 




Assembling 

l.Heat converter casing to approx. 
120°C and install both deep-groove 
ball bearings with spacer sleeve. 
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2, Press drive flange in as far as it 
will go. 


Note : 

To prevent the deep-groove ball 
bearing (No. 5) moving out as the 
flange is pressed, position a 
suitable piece of pipe against the 
bearing outer race as a support. 
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No. 

Description 

Special Tool 

Remarks 

1 

Pressure pad 

9180/1 


2 

Mandrel 

P 254 
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REMOVING AND INSTALLING REAR TRANSMISSION CASE 



• 
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No. 

Description 

Qty. 

Note When : 
Removina Installina 

■ * * 1 1 Till m 111^ LU 1 1 1 1 1 \rf 

Special 

1 nstructinns 

■ I lull U w L 1 \J 1 Itf 

1 

Bolt 

M 10 x 55 

5 

Toraue: 

42 Nm/30 ftlb 


2 

Bolt 

M 10x40 

4 

Torque: 

42 Nm/30 ftlb 


3 

Washer 

9 



4 

Rear transmission 
case 

1 



5 

Race 

1 

Insert after 
installing case 


6 

Gasket 

1 

Replace 


7 

Seal 

1 

Drive out with Replace, drive 
suitable screw- in to correct 
driver position with 

Special Tool 
9180/1 and coat 
sealing lip with 
ATF 


8 

Seal 

1 

Drive out with Reolace drive 
suitable screw- in to correct 
driver position with 

Special Tool 
9180/1 and coat 

<ipalinn lin uvith 

JCulll IU ''f-' VV 1 LI 1 

ATF 


9 

Automatic 
transmission 

1 
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REMOVING AND INSTALLING REAR TRANSMISSION CASE 


Removing 


+"Remeve fifvafdr ive-a nd bearing assemb l y 
(see page 39-101). 


2. Remove case mounting bolts. 



A = Five M 10 x 55 bolts 
B = Four M 10 x 40 bolts 


Installing 


1. Drive in inner seal to correct position with 
Special Tool 9180/1. 



Note; 

Hold seal on special tool with a small amount 
of grease and drive in seal that sealing lip 
faces automatic transmission. 


2. Drive in outer seal to correct position 
with Special Tool 9180/1. 



Note: 

Seal must be installed that its sealing lip 
faces final drive. 
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No. 

Description 

Special Tool 

Remarks 

1 

Holder 

9216 


2 

Grip 

9301 


3 

Mandrel 

9310 


4 

Depth gauge 


Standard tool 

5 

Centering pins 

9321 


6 

Puller 


Standard tool 

7 

Pressing in tool 


Made locally 
(steel pipe 45 x 5 x 
40 mm with welded cover 
and 11 mm dia, bore) 

8 

Pressure pad 

9180/1 
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REMOVING AND INSTALLING REAR TRANSMISSION 
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No. 

Designation 

Qty. 

Note: 

Removal 

Installation 

1 

Bolt 

4 


Torque: 

46 Nm / 33 ftlb 

2 

Washer 

4 



3 

Holder 




4 

Collar nut 

1 


Torque: 

46 Nm / 33 ftlb 

5 

Nut 

! 


Torque: 

46 Nm / 33 ftlb 

6 

Washer 

1 



7 

Bolt 



Torque: 

46 Nm / 33 ftlb 

8 

Washer 

2 



9 

Final drive 




10 

O-rina 



Rpnla^o r**niit with AXF 

11 

Shim "S3" 

X 


Determine thickness 

12 

Collar nut 

1 

Engage parking lock and 

Torque: 

wOU l^llll / £ / iJ I1IJJ \ao Ul 

mod. '92 = 450 Nm p 367 
ftlb), and lock 

13 

Bolt 

6 


Torque: 

33 Nm / 24 ftlb 

14 

Lock washer 

6 


Hollow side faces flange 

15 

Bearing assembly with 
drive pinion 

1 

If necessary, pull out with 
a suitable puller 

If necessary, press in 
with locally made tool 
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No. 

Description 

Qty, 

Note Whei 

Removing 

i: 

Install ing 

16 

Shim 

X 

Note number and 
thickness for 
reinstal 1 ation 

Recalculate, if 
necessary 

17 

0-rinq 

1 


Replace* coat with 
ATF 

18 

O-ring 

1 


Replace, coat with 
ATF 

19 

20 

Panhead bolt 
Washer 

2 
2 


Tightening torque: 
6 Nm (4.4 ftlb) 

21 

ft T _ ^ _ _ • 

ATF reservoir 

1 



22 

Mounting bolt 

6 


Tightening torque: 
46 Nm (34 ftlb) 

23 
24 

Panhead bolt 
Washer 

8 
8 


Tightening torque: 
23 Nm (17 ftlb) 

25 

Converter casing 

1 




i orque converter 

1 
1 

Lift out caretuiiy 
with Special Tool 
9301 

Rinse with special 
Tool 9310. Install 
with Special Tool 
9301. 

A 

Mid-mounted 
transmission 

1 




* Note installation depth: 

Up to 1 86 models = approx. 16 mm 
'87 models onward = approx. 28 mm 
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REMOVING AND INSTALLING REAR TRANSMISSION 


Removing 


1. Remove transmission. 

2. Mount transmission in assembly stand with 
Special Tool 9216 and drain final drive oil. 



3. Engage parking lock and remove collar nut 
for drive pinion. 


5. Position transmission upright and remove 
converter mounting bolts through openings 
in housing. 

6. Remove converter housing mounting bolts 
and take off housing. 

7. Measure installed depth of converter 
(about 16 mm) and note value for 
reinstallation. 



4. Remove bearing assembly mounting bolts 
and pull off bearing assembly (use a 
suitable puller, if necessary). 



A = Bolt 10 x 30 with centering bore 


8. Mount Special Tool 9301 on torque con- 
verter and lift out converter carefully. 
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Installing 


2. Mount Special Tool 9301 on torque 
converter. 


Note: 


The outer seal on the rear transmission 
between the transmission case and final 
drive could be missing due to manufacturing 
conditions. 


3. Coat drive flange and bearing journal of 
converter with a multi-purpose grease 
containing MoS 2 additives. 


1 . Drive in outer seal (if not already installed) 
to correct position with Special Tool 
9180/1. 



Note: 

Outer seal must be installed that sealing lip 
and spring supporting the sealing lip face 
final drive. 



4. Position transmission upright and install 
converter carefully, while turning con- 
verter back and forth until splines mesh. 



5. Check installed depth of converter (about 
16 mm). 
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Note: 

If ATF smells burnt or contains metal 
particles, torque converter and ATF cooler 
must be flushed. 

If ATF sump contains metal particles, torque 
converter has to be replaced. Metal particles 
could not be completely removed by flushing 
and would lead to transmission damage. 


6, Determine thickness of shims for bearing 
assembly. Measure distance from tapered 
roller bearing surface to bearing flange 
surface with a depth gauge (for example: 
34.55 mm). Since the distance specified by 
design is only 34 ± 0,05 mm, shims having 
a thickness of 0.55 mm must be installed. 


7. Install shims of determined thickness and 
bearing assembly on output shaft. 



Note: 



Example: 

34.55 mm Actual distance (measured) 
34,00 mm Nominal distance (specified) 

0.55 mm Thickness of shims 


Use Special Tools 9321 and a locally made 
pressing in tool to make installation easier. 



1 = Bolt from Special Tool 9148 


2 = Washer 
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8. Tighten flange nut for drive pinion to speci- 
fied torque and lock by upsetting the flange. 



9. Adjust drive pinion and ring gear (see page 
39- 125). 


10. Install transmission and check adjustment 
of selector lever and control pressure ca- 
bles. 
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TOOLS 



: no. 

Designation 

Special Tool 

Remarks 

i 

Holder 

9216 


2 

Assembly support 

9316 


3 

Mandrel 

9119 


4 

Measuring bridge 

9313 


5 

Depth gage 


Commercially available 

6 

Circl ip pi iers 


Commercially available 




(e.g. Hazet 1847 - 2) 

7 1 

Spacer sleeve 

9312 

8 

Measuring device 

9320 


9 

Centering pins 

9321 
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DISASSEMBLING AND ASSEMBLING TRANSMISSION 


Disassembling 


1. Attach transmission to assembly 
support with Special Tool 9216. 


5. Unscrew combination bolts and 
remove ATF pan with ATF reservoir 



6. Unscrew cross-recess screws and 
4. Remove front converter casing and remove filter, 

converter (see page 32 - 101). 
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19. Unscrew hex bolt and remove 
drive-range selector lever. 



20. Remove starter-interlock switch 
after unscrewing mounting bolts. 



21. Remove vacuum-control unit after 
unscrewing socket-head bolts. 



22. Remove pressure unit B 1 and 
modulating pressure control valve 
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23, Remove kickdown solenoid 
valve and injector tube. 



24, Remove parking lock with pawl 
and expander spring. 



25. Remove plastic guide and roller. 



26. Remove secondary pump by 
unscrewing hex nut from axial 
holder and removing socket-head 
bolts. 
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27. Remove 0-ring and backer. 



28. Remove circlip and sprung 
linkage. The circlip has been 
discontinued as of model year 
'87, Linkage is staked to 
detente plate. 



29. Unscrew socket-head bolt and 
remove with oil tube. 
The oil tube has been 
discontinued as of model year 
'87. 



30. Press in cover and remove 
ci rcl ip. 
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31. Withdraw cover. 

32. Withdraw centrifugal -force 
controller after swinging back 
axial holder. 



33. Remove axial holder. 

34. Remove helical gear with shims 
Note thickness of shims for 
reinstallation. 


35. A modified controller drive gear 
was fitted as of approx. 
December 1986. With this design, 
remove spacer. 



A - Spacer 
B = Circlip 


36. With a suitable pair of pliers 
(e.g Hazet 1847 - 2) disengage 
circlip from input shaft. 
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37. Remove front cover by unscrewing 39, Pull clutch K 1 with brake band 
combination bolts, screwing two B 1 from gearset. 

bolts into the threaded holes 
and using these to pull off cover. 

40. Remove plates B 3. 



A = Damping spring 



42. Remove clutch K 2. 

43. Remove pressure pin. 
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44, Tilt brake band B 2 and remove 


47. Withdraw pressure unit B 2 


45. Unscrew socket-head bolt, 
withdraw shaft and remove 
detente plate. 




48. Unscrew hex bolts. Screw two 
approx. 80 mm long bolts into 
two opposite holes and release 
flange from casing by tapping 
the two bolts with a hammer. 


46. Remove thrust washer 




49. Remove any remaining sealing 
rings, measuring-connection 
plugs etc. from 
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Assembl ing 
Note: 

When assembling, coat all bearings 
and friction surfaces with ATF. 
Soak new brake bands and coated 
plates in ATF for approx. 1 hour 
before installation. 


1. Insert guide ring and with 
Special Tool 9119, drive in 
sealing ring right way round, 
sealing lip (arrowed) facing 
outward toward brake-band piston 
cover. 



2. Insert 0-ring and sealing ring. 
Screw in threaded plug with new 
sealing ring and tighten. 
Tightening torque 10 Nm (7 ftlb). 
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4. Grease grooves in support flange 
K 2. Insert teflon rings and 
press into grooves until joints 
(arrowed) are closed. 



5. Position support flange so that 
holes are aligned. Tighten 
mounting bolts. Tightening 
torque; 11 Nm (8 ftlb). 



6. Position thrust washer right way 
round (positioning lug engages 
support flange) . 



7. Insert pressure unit B 2 with 
projection (arrowed) upward. 
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S.Recheck to ensure that teflon 
rings are correctly seated on 
support flange. 


9. Press brake band B 2 as close 

together as possible at the 

support lugs and insert right way 
round in case. 


10, Place greased split radial 
bearing on output shaft. 



11. Push clutch K 2 onto gearset. 



12 .Carefully place gearset without 
clutch K 1 in transmission case 
while turning input shaft. 


13. Set transmission upright with 
input shaft at top. 
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14. Check installation position of 
gearset. The gearset position is 
correct when the upper edge of 
the connector element (arrowed) 
is lower than the contact 
surface of the outer plate LB 3. 



16. Insert plates for plate brake 
B 3 right way round. 



1 

2 
3 

4 
5 


Inner plate 2.1 mm thick 
Outer plate 7.7 mm thick 
Outer plate 2.3 or 2.8 mm 
thick* 

Outer plate 2.8 mm thick 
Shim 2.5-3.0-3.5 mm thick* 


* as required to correct play 


15, As of transmission No. 379225, 
install damping spring. 


17. Measure play "L" of B 3 and 
correct. 

Measure distance "d": 
Place measuring bridge 9313 on 
prepared face and measure with 
depth gage to shim. 



A - Damping spring 
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Measure distance "e": 
Place measuring bridge 9313 on 
piston of plate brake and measure 
with depth gage to seal . 


1 = Inner plate 2.1 mm thick 

2 = Outer plate 7.7 mm thick 

3 = Outer plate 2.3 or 2.8 mm 

thick* 

4 = Outer plate 2.8 mm thick 

5 = Shim 2,5-3.0-3*5 mm thick* 



A = seal 


The difference between the two 
distances is the play "L", Correct 
play to specified value 
1.5... 2.0 mm. Correct by inserting 
outer plates and shims of 
appropriate thicknesses. 


* as required to correct play. 


18. Place axial bearing in planet 
carrier. Check that lubricating 
pressure rings are correctly 
seated (insert with grease). 



54 3 2 



19. Engage brake band B 1 in 
assembly lock (arrowed). 
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20. Insert clutch K 1 while turning 
until teeth engage. 


21. Insert brake band such that pin 
is facing from assembly lock to 
pressure unit B 1 (see Step 19). 


22. Do not insert axial bearing and 
shims until axial play of clutch 
K 1 has been measured. 


23. Push pressure pin into pressure 
unit B 1 (replace 0-rings). 



24. Insert pressure unit, screw in 
threaded plug or transmission 
protection switch in '87 models 
onward and tighten. Tightening 
torque 70 Nm (52 ftlb). 



25. Insert brake-band guide. The 
locating pins must engage the 
holes in the case. 



26. Check axial play "B" for clutch 
K 1 and correct. 



1 ■ Axial bearing 

2 - Rotation washer 

3 = Shim 

B = Axial play 
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Measure distance "a": 

Place seal on front cover. Place 
Special Tool 9313 on flange and 
with depth gage, measure to seal, 
(e.g. 119.0 mm). 


Measure distance "b": 

Place measuring bridge 9113 on 
prepared face and, with depth gage, 
measure to clutch K 1 (e.g. 123.6 mm) 



measurements is the axial play "B" 
(without axial bearing, rotation 
A = Spacer (discontinued as of washer or shim), 

transmission No. 472 213) 


B = Seal Example 


"b" = 123.6 mm 
"a" = - 119.0 mm 


4,6 mm 
0.8 mm 

-- specified axial 

play. 

3,8 mm Play without axial 
bearing and 
shims. 


Note: 

Correct play to 0.8 mm by 
installing axial bearing, rotation 
washer and the appropriate shims. 
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Select axial bearing, rotation 
washer and shims such that the 
overall thickness is 3.8 mm* 


Insert these spacers as calculated 
(thickness in example, 3,8 mm) 



1 = Axial bearing 

2 = Rotation washer 

3 - Shim 


27, Check that teflon rings in front 
cover and on input shaft are 
correctly seated. 


28. With a blob of grease, attach 
spacer to support and place 
front cover with seal in 
position. Tighten mounting 
bolts. Tightening torque: 13 Nm 
(10 ftlb). 



A - Centering pins 9321 


29. Turn assembly support so that 
output shaft is facing upward. 
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30. Insert circlip and position 
spacer right way round. 



Note; 

The spacer has been in use since 
approx. December, 1986. 

31. Install helical gear and axial 
hoi der * 



32. Insert 0-ring and install 
centrifugal-force controller 



33. Swing axial holder over to 

centrifugal -force controller so 
that holder engages groove of 
controller shaft. 
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34, Insert cover and install 

circlip. Then pull cover out so 
that it makes contact with 
circlip around entire 
circumference. 



35. Install backer and insert 
0-ring. 



36, PI ace secondary pump in posi tion 
and tighten hex bolts. 
Tightening torque: 8 Nm 
(5.9 ftlb). 



37.Recheck seating of axial holder 
and tighten new nut. Tightening 
torque: 6 Nm (4.4 ftlb). 
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38. Insert oil tube (arrowed) and 
tighten socket-head bolt. 
Tightening torque: 8 Nm 
(5.9 ftlb). 

The oil tube is discontinued as 
of '87 models. 



39. Insert detente plate with shaft, 
screw in socket-head bolt and 
tighten. Tightening torque: 8 Nm 
(5.9 ftlb). Push sprung linkage 
onto detente plate and install 
circl ip (arrowed) ♦ 
The circl ip is discontinued as 
of '87 models. Linkage is staked 
to detente plate. 



40. Push roller onto sprung linkage* 
place plastic guide in position 
and push into positioning holes. 



41. Place correct number of shims on 
helical gear. 
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42. Install parking lock pawl, 

expander spring and parking lock 
gear. 

43. Measure axial play "C 11 of output 
shaft (clutch K 2) and correct. 



Use a depth gage to measure from 
rotation ring to seal (e.g. 
15 _ 3 mm) ■ 




A = Special Tool 9312 
B = Rotation ring 

C = 


Measure distance "a": 


7 = Taper roller bearing - inner 
race 

9 = Shim for bearing assembly 

10 = Shim for axial play "C" 

11 = Rotation ring 
C = Axial play 


Calculate thickness ot shims for 
bearing assembly: 

Use a depth gage to measure from 
bearing surface of taper roller 
bearing to bearing face of bearing 
assembly (e,g 34,55 mm). However, 
because the specified distance may 
not exceed 34 ± 0,05 mm, 0,55 mm 
must be made up in shims. 



Measure distance "b" : 

Push Special Tool 9312 onto output 
shaft and tighten collar nut. 
Tightening torque 380 Nm 
(280 ftlb) . To do so, engage 
parking lock pawl . 

Place seal in position. 



37 - 164 Disassembling and Assembling Transmission 


Printed in Germany 


928 


Automatic Transmission/Controls, Case 


37 



Use a depth gage to measure from 
case bearing face to inner race of 
cylindrical roller bearing (e.g 
15.9 mm). 



e: 


34.55 mm As-is (measured on 
bearing assembly) 

34.00 mm Specified (design 
distance) 

0.55 mm Thickness of shims 


Install bearing assembly with shims 
as calculated in case and tighten 
all mounting bolts. Tightening 
torque: 33 Nm (24 ftlb). 



Distance "b" minus distance "a" 
equals distance "C" . 


Example: 

Distance "a" 
Distance "b" 

Distance "C" 


15.9 mm 
- 15,3 mm 

0,6 mm 


Correct axial play "C" to 0.4 + 
0,1 mm by inserting or removing 
shims beneath parking lock gear. 


Note: 

Remove bearing assembly from case 
and do not reinstall finally until 
case is fully assembled (see page 
37 - 131), 
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47. Install vacuum-control unit with 
holder and tighten socket-head 
bolts. Tightening torque: 8 Nm 
(5.9 ftlb) . Place starter 
interlock switch in position and 
slightly tighten mounting bolts 
(do not tighten fully). Place 
range selector lever in position 
such that carrier is fixed in 
lever. Insert hex bolt and 
tighten. 

Tightening torque: 8 Nm 
(5,9 ftlb). 


44. Insert injector tube. 

Discontinued as of '87 models. 


45. Screw in kickdown solenoid valve 
and tighten. Tightening torque: 
20 Nm (15 ftlb). 

46. Insert modulating pressure 
control valve and pressure pin. 




48. Insert sealing ring with lip in 
brake band piston B 1 such that 
sealing lip is pointing in the 
direction arrowed. 
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Note: 

Brake-band pistons with five 
different pressure pins marked with 
grooves (arrowed) are available to 
correct play at brake band B 1, The 
brake band piston with the shortest 
pressure pin has no identification 
groove, the brake band piston with 
the longest pressure pin has four 
identification grooves- 


Brake band pistons with removable 
pressure pins were installed as of 
transmission No. 788 606. To 
correct play, use shims available 
in three thicknesses 0.5 mm, 1.0 mm 
and 1.5 mm. 



1 = Brake band piston B 1 

2 = Pressure pin 

3 = Sealing ring with lip 

4 = Shims 

5 = 0-ring 

d = Max. 6.5 mm 


49. Bolt Special Tool 9316 to 
transmission case and insert 
brake band piston B 1 with 
compression springs and Special 
Tool 9320. Screw spindle down 
while ensuring that piston 
pressure pin enters brake band 
(do not damage sealing ring with 

lip)* 



Note: 

Play is set with either a flat or 
pointed adjuster screw for Special 
Tool 9320, depending on the design 
of brake band piston. 

Piston with ri vetted pressure pin = 
hex screw with point 

Piston with removable pressure 
pin = flat hex screw M 10 x 1 
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50, Insert circlip, relieve Special 
Tool 9316 and remove. 


51. Measure and adjust play "L" of 
brake band. 


Note: 

The thread of Special Tool 9320 has 
a 1 mm lead, which means that one 
full turn equals 1 mm travel. 


Turn screw of Special Tool by 
hand until resistance is felt. 
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Tighten screw further with torque 
wrench, counting turns and 
tightening to 5 Nm (2.3 ftlb). 



Travel at brake band must be 

3,.. 4 mm, in other words, the 5 Nm 

(2.3 ftlb) torque must be reached 
after 3, . .4 turns. 


52. If travel is excessive, fit a 
brake band piston with a longer 
pressure pin; if travel is too 
short, fit a brake band piston 
with shorter pressure pin. As of 
transmission No. 788 606, use 
appropriate shims to correct 
travel . 


53. Place Special Tool 9316 in 
position and bolt down. Remove 
brake band piston B 1 and 
install brake band piston cover 
instead of Special Tool 9320. 


54, Install pressure pin with larger 
diameter toward brake band B 2. 



55. Insert teflon ring with grease 
in groove and insert pressure 
pin. 
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Note: 

Pressure pins are available in 4 
lengths for correcting travel at 
brake band B 2. 


56. Insert brake band piston B 2, 
ensuring that pressure pin 
engages brake band. 



57. Press in brake band piston cover 
B 2 and insert circl ip. 



58. Measure play "L" at brake band 
B 2 and adjust: 
press brake band B 2 toward 
brake band piston at support lug 
(as arrowed) so that brake band 
piston contacts brake band 
piston cover. Use a feeler gage 
to measure distance V at brake 
band . 



Again, press brake band B 2 toward 
pressure unit at support lug (as 
arrowed) and measure distance "a" 
again. 
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The difference between the two 
measurements is the play "L M . 
Adjust play "L" to 6,.. 7 mm by 
changing pressure pin in brake 
band piston B2. 


59, Insert one-way valve and filler. 



60. Insert brake band guide. 



61. Insert temperature throttle and 
push into oil duct until throttle 
is flush with casing. Insert oil 
wiper. 
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62. Install lower cover with back 64. Engage return spring, 

plate, in so doing, insert oil 
tube in casing bore. 



63. Insert combination bolts and 
tighten nuts slightly (do not 
tighten ful ly) . 




65. Place leaf spring with holder in 
position and tighten mounting 
bolts slightly (do not tighten 
fully). 
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Note: 

Holder must be properly pinned in 
place. 



66. Install shift valve casing, 
range selector must engage 
carrier on detente plate 
(arrowed) . 



67, Insert combination bolts and 
tighten to 8 Nm (5.9 ftlb). 


Note: 

Note length of bolts. The three 
arrowed bolts are only 50 mm long, 
the remaining 12 bolts are 55 mm 
long. 

Begin by tightening the two bolts 
A/B slightly to center the 
shift valve casing. 



68. Tighten combination bolts for 
back plate and leaf spring 
holder to 8 Nm (5.9 ftlb) 
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69 .Check clearance "a" between 
locking piston and stop on 
sprung linkage, adjust if 
necessary. Use plastic clips to 
adjust play to 0.4... 1.0 mm with 
selector in "N" position. 
Plastic clips are available"™ 
three thicknesses. 



70. Place ATF filter in position, 
insert cross-recess head screws 
and tighten to 4 Nm (2.95 ftlb) 


71. Install oil pan with gasket, 
screw down mounting bolts and 
tighten to 8 Nm (5.9 ftlb). 
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72. Set range selector to ,r N" 
position* insert a holding pin 
made of 4 mm welding wire {or 4 
mm twist drill) through selector 
into hole in shift valve casing 
and tighten mounting bolts to 
8 Nm {5,9 ftlb). Remove holding 
pin. 



Note: 

Once the transmission has been 
installed, check settings of cables 
for selector lever and control 
pressure and check modulating 
pressure, reset if necessary. 
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TOOLS 



No, 

Description 

Special Tool 

Remarks 

1 



Pressure tester 

V90 


2 

Hoses 

9170 


3 

Adapters 

9300/1 
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CHECKING TRANSMISSION OPERATION 


Prior to making repairs on an automatic trans- 
mission, troubieshoot transmission as 
instructed below and with help from the 
following tests. 

A — General Checks 

B — Transmission Fluid Level 

C — Stall Speed 

D — Test Drive 

E — Pressure Test 


Caution! 

All jobs, which require that engine runs, 
should only be carried out with selector lever 
in "N" or "P" and parking brake applied. 

Exceptions are tests, which require briefly a 
different selector lever position. 


A - General Checks 


Following jobs must be performed prior to 
any testing of transmission, and if defects are 
found, they must be eliminated before con- 
tinuing with other work on transmission. 

1. Check engine tuning (ignition timing, idle 
and transition). 

2. Check for external damage, e. g. leaks on 
transmission (ATF) or final drive (hypoid 
oil) and missing or loose mounting bolts. 


B — Transmission Fluid Level 


The specified fluid level is extremely 
important for proper operation of an 
automatic transmission, so that following 
test must be carried out with great care. 


Check ATF Level 


Also check appearance and odor of ATF. 
Burnt friction linings cause a burnt odor. 
Contaminated oil could cause failure in valve 
body. 

In this case transmission must be removed 
and repaired or replaced. ATF lines and 
cooler must also be flushed. 


ATF level check is carried out at engine idle 
speed, parking brake applied and selector 
lever at "N". Car must be on level surface. 


Let engine run at idle speed 1 to 2 minutes 
before checking fluid level, so that torque 
converter will be full. 


ATF level can be checked on a cold or 
warm transmisstion. However, the level will 
be more accurate on a cold transmission 
(20 to 30°C/68 to 86° F ATF temperature) 
than on a warm transmission (80°C/176°F 
ATF temperature), ATF temperature of 
80°C/176°F can only be estimated. 
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ATF level in transmission will change with fluid 
temperature. Max. and min. marks on transparent 
tank are in reference to an ATF temperature of 
80 °C. When ATF temperature is 20 to 30 °C, the 
maximum ATF level will be below the minimum mark 
(see figure). The amount of ATF between min. and 
max. marks is 0.2 liters. 



1 = max. at 80 C ATF temperature 

2 = min. at 80 °C ATF temperature 

3 = max. at 20 to 30 °C ATF temperature 


Add ATF to correct level. Cleanliness is essential! 


If ATF level is too low, oil pump will draw in air, 
which can be heard. ATF will foam and cause 
incorrect readings when checking ATF level. Stop 
engine until ATF foam disappears (approx. 2 minutes). 
Add ATF and recheck ATF level. 


Excessive ATF must be drained or drawn off, since 
otherwise transmission components would splash 
excessively and raise the temperature too much, until 
finally foamed oil is forced out through vent. This 
condition could damage transmission on a longterm 
basis. 


After correcting ATF level to specifications, 
operate brake pedal, leave selector lever in each 
position (R-N-D-N-R) several seconds and then 
return it to "N", so that working pistons of power 
parts are filled with ATF. Recheck and, if 
necessary, correct ATF level. 


C - Stall Speed Test 

This check provides information on operation of 
engine, converter and transmission. It is applied, 
when top speed cannot be reached or acceleration 
is insufficient. 


Note: 

During this check all the engine power is converted 
into heat in the converter, which is why this test 
must not last longer than 5 seconds. 

Rear wheels must not be permitted to turn for this 
check. 


Also engine must be at operating temperature and 
develop its full power. 


Extra equipment, e. g. compressor for air con- 
ditioner, must be turned off. 

Check must not be made with car's tachometer. 

1 . Connect tachometer that it can be read from 
driver's seat. 


2. Run engine at about 2,000 rpm approx. 
2 minutes prior to testing. 

3. Apply parking brake fully and depress brake 
pedal with left foot. 


Printed in Germany - XII, 19 86 


Checking Transmission Operation 38 -103 
(Transmission Type A 28.01 ) 


Automatic Transmission Gears, Adjustment 


928 


4. Set selector lever to "D", fully 
depress gas pedal, transmission 
must reach the specified stall 
speed (see Technical Data, 
page 30 - 0103) . 


D - Test Drive 


Note: 

If the stall speed drops some 400 
to 700 rpm below the specified 
value, the torque converter 
freewheel is slipping. 


Take the vehicle for a test drive 
(only if transmission not obviously 
damaged}. During test driving, it is 
important to pass through all the 
automatic transmission ranges and make 
careful note of transmission response* 
It is particularly important to note 
speed and shift characteristics of the 
shifting points for upshift and down- 
shifts as well as the kickdown shift- 
ing points. 


If the measured stall speed 
exceeds the specification by more 
than 300 rpm, transmission slip 
is the cause of trouble. 


If the engine does not reach 
its top speed despite a correct 
stall speed setting, the freewheel 
is blocking in both directions or 
is frozen. On the motorway, this 
fault usually shows itself as a 
leakage of ATF from the air bleeder. 


The drop in engine power with every 
1000 m of altitude above sea level 
reduces the stall speed by 
approx. 125 rpm. 


The transmission must shift gear 
quickly and without loss of pulling 
force. A careful check should be 
made to see whether the engine 
accelerates suddenly as the gears 
shift. Such acceleration indicates 
that a brake or clutch is slipping. 


Experience in working with automatic 
transmissions is essential if the 
unit's method of operation is to be 
assessed and any faults identified. 
If this experience is not available, 
it is advisable to compare the trans- 
mission with a second unit of the 
same rating and in verifiably sound 
condition. 

After the test drive, check the trans- 
mission for leaks. 


The stall speed may also drop slightly 
beneath the lower value if outside 
temperatures are very high. 
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Checking Operation 


Shifting points in km/h 



Transmission Type 
A 28.01/04/07/12 

Transmission Type 
A 28.02/05/08 

Gas pedal position 

km/h 

km/h 

km/h 

km/h 

Selector lever position 

It 


ir 


Idle "D" 1-2-1 

0O...O4 


54... 59 

26.. .22 

Idle "D" 2-3-2 

109... 125 

S4...47 

102... 117 

50...44 

Idle "D" 3-4-3 

190...211 

131. ..115 

177... 197 

122.. .107 

Idle "2" 1-2 

58.-64 


env. 63 


Kick-down "D" 1-2-1 

62.. ,68 

45.. .39 

58... 63 

42...36 

Kick-down "D" 2-3-2 

126.. .143 

122.. .106 

118.. .133 

144...99 

Kick-down "D" 3-4-3 

207...216 

203...183 

193... 213 

189—171 

Kick-down "2" 1 -2 

69...75 


env. 68 




Transmission Type 
A 28.03/06/09/1 1/14 

Transmission Type 
A 28/16 

Transmission Type 
A 28.18 

Gas pedal position 

km/h 

km/h 

km/h 

km/h 

km/h 

km/h 

Selector lever position 

ir 

U 

IT 


1T 


Idle "D" 1-2-1 

50.. .55 

24...21 

41...50 

30...23 

41. ..50 

30...24 

Idle "D" 2-3-2 

95... 109 

47.. .41 

102...117 

49...43 

102.. .117 

49. ..43 

Idle "D" 3-4-3 

165...183 

11 4... 100 

169... 188 

144...128 

169...188 

144... 128 

Idle "2" 1-2 

50.. .55 


53...58 


53... 58 


Kick-down "D" 1-2-1 

S4...59 

39.. .34 

59.. .61 

48... 43 

57... 58 

47... 42 

Kick-down "D" 2-3-2 

109...112 

106.. .92 

123.. .125 

120.. .105 

119.. .121 

115...99 

Kick-down "D" 3-4-3 

180...188 

176.. .159 

192...195 

186...167 

180.. .189 

180...162 

Kick-down "2" 1 -2 

60... 65 


59.. .61 


56.. .75 



Note: All speeds stated are approximations 
Key to symbols: ft Upshift 

ii Downshift 


Checking Operation 
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E - Pressure Test 


This pressure test will indicate any defects in the 
hydraulic control system. 


MEASURING NOMINAL PRESSURES 

Automatic transmission is fitted with three measuring 
connections, so that the three most important 
pressures (modulating pressure, operating pressure, 
governor pressure) can be measured with help of a 
Tester 



A - Modulating pressure 
B - Governor pressure 



C - Operating pressure 


A pressure tester with up to 25 bar pressure range 
is required for measuring the operating pressure. 
The 10 bar pressure tester is applied for modulating 
and governor pressure tests. 

Pressure gauges are best connected, that they can 
be read by driver during a test drive (if a dynamo- 
meter is not available) . 

Tester is set up in footwell in front of front 
Dassenger's seat. Pressure gauges are connected to 
their measuring points by way of hoses, which are 
guided through window of right door. This requires 
disconnecting and pushing shield for rear muffler 
aside. 

Screw in adapters for modulating pressure and 
governor pressure connections. 



A - Short adapter for modulating pressure 
B Long adapter for governor pressure 
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Connections for modulating and governor pressures. 



Connection for operating pressure. 



Note; 

Do not let hoses hang through too much or rest on 
the exhaust system. 
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Modulating pressure, measuring 
Note: 

It is essential to measure the modu- 
lating pressure and reset if neces- 
sary, before testing any other 
pressures. When the modulating 
pressure is correctly set, the work- 
ing pressure is produced of its own 
accord . 


On the dynamometer or on the road, 
accelerate to approx. 140 km/h with 
the selector lever at "D" and check 
the reading on the pressure gauge 
(with vacuum line interrupted). 

Note: 

When working on K-Jetronic engines, 
disconnect the vacuum line from the 
intake manifold and plug socket with 
a suitable bolt (e.g. plug for test 
connection on transmission). 



Modulating pressure, adjusting 


1. Remove rubber cover from vacuum- 
control unit. 


2. Pull the retainer out slightly 
and adjust the setting screw 
in the vacuum-control unit with 
the retainer. 



Note: 

One full turn of the setting screw 
changes the pressure by approx. 
0.4 bar. 

Clockwise: 

Pressure is increased 
Anti-cl ockwise: 
Pressure is reduced 
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3. Lockplate must be pressed into nearest 
locking slot again after finishing adjust- 
ment. 


Measuring Governor 
Pressure 


4. Recheck after finishing adjustment. 


Since governor pressure is derived from 
operating pressure, operating pressure must 
be checked simultaneously or previously. 


Reference Information for Adjustments: 

One turn of adjusting screw changes pressure 
by 0.4 bar. 


Drive car on dynamometer or road and 
compare governor pressure with values 
specified in table. 


Checking Operating 
Pressure 


If no or deviating governor pressure is 
measured, the governor must be 
disassembled, cleaned and repaired. 


Not adjustable; modulating pressure 
automatically affects operating pressure. 


Control Pressure 


Checking Governor 
Pressure 


Control pressure is part of modulating 
pressure. It is regulated mechanically 
depending on position of accelerator pedal. 

If modulating pressure is adjusted correctly, 
the control pressure will automatically be 
correct. 


Note: 

Always disconnect vacuum line to check 
governor pressure. 

Governor pressure is part of operating 
pressure and is brought to the necessary 
value by the centrifugal governor. 
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SPECIFIED PRESSURES IN BAR UP TO '86 MODELS 


Test 

pressure 

Transmission 
type 

A 28.01/04/07 

Transmission 
type 

A 28.02/03/ 
05/06/08/09/11 

Testing Conditions 

Modulating 
pressure* 

4.4 ± 0.05 

i 

i 

f 

! 

4.0 ± 0.05 

ATF temperature approx. 
80°C, selector lever 
at "D% speed 
approx. 140 km/h 
vacuum 1 ine discon- 
nected from 
modulating 
pressure sensor 

Working 
pressure 

16.9 ± 1 

15.3 ± 1 

ATF temperature approx. 
80°C, selector lever 
at "D\ engine 
idling, vacuum 
1 ine disconnected 
from modulating 
pressure sensor 

Control 1 er 
pressure 

i 

approx. 0.2 
approx. 1.1 

annmx 2 fl 

approx. 2.7 

approx. 0.2 
approx. 1.1 
approx. 1.7 

at 20 km/h 

at 50 km/h 
at 100 km/h 
at 150 km/h, 

Selector 
lever 
at "D" 
car moving 
in partial- 
load range 
vacuum 1 ine 
discon- 
nected 
from 

modulating 

pressure 

sensor 


*Note. 


If local conditions do not permit a test at approx. 140 km/h, measurements 
may also be taken at. approx. 50 km/h. 


38 - 110 Checking Operation 


XVI, 1987 - Printed in Germany 


928 


Automatic Transmission, Gears, Shafts 


38 


Checking functioning 


Nominal pressures In bar as from Model '87 


Test pressure 


Gearbox type 
A 28.12/14/16 


A 28.18 


Measuring conditions 


Modulation pressure* 


4.2 + 0.05 


4.4 ± 0.05 


ATF temperature approx. 80*C, 
Selector lever in position D, driving 
speed approx. 140 km/h, 
Vacuum line disconnected at the 
modulating pressure cell 


Working pressure 


16.0 ± 1 


15.8 ± 1 


ATF temperature approx. 80 ° C, 
selector lever In position D, engine 
speed 1 400 rpm, hand brake 
applied and servicebrake actuated, 
Test no longer than 
5 seconds. Vacuum line dis- 
connected at the modulating 
pressure cell 


Controller pressure 


A 28.14/16 


approx. 0.2 
approx. 1.1 
approx. 2.0 
approx. 2.7 


A 28.12 


0.17 
0.96 
1.74 
2.35 


A 28.18 


0.45 at 20 km/h 

1.40 at 50 km/h 

2.15 at 100 km/h 

3.10 at 150 km/h, 


Selector level in position D 
Vehicle moving in partial-load range 
Vacuum line disconnected at the 
modulating prssure cell 


* Note 

If the local conditions do not permit testing at approx. 140 knVh, measurements are still possible 
at approx. 50 krrVh. 


Funktion prOfen (ab Mod. '87) 
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TROUBLESHOOTING AUTOMATIC TRANSMISSION 


Note: If transmission oil is black and smells burnt or there is an unusual large 

amount of metal particles in oil pan, either repair or replace transmission. 


Condition: 

Transmission slips in all selector lever positions. 


Cause/ Correction : 

1. Check modulating pressure, adjusting if necessary. 
If not adjustable, check movement of modulating 
pressure control valve. 

2. Check whether vacuum line from intake branch to 
vacuum box is plugged. If yes, replace. 

3. Check operating pressure. If too low or not available: 

a) Disassemble and clean shift valve housing and 
service valve. Replace shift valve housing if 
necessary. 

b) Remove and inspect primary pump, replacing if 
necessary. 


Condition: 

2nd gear slips or transmission shifts from 1st to 3rd gear. 


Cause/Correction: 

1. Check movement of control valve B 1, replacing shift 
valve housing if necessary. 

2. Remove and install brake band B 1 piston and check 
seal, replacing if necessary. 

3. Replace brake band B 1 and pressure element for B 1. 
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Condition: 

Transmission slips when moving off in 1st and 2nd gear, or moving off not possible in 
forward gear. Reverse gear is still good. 

Cause/Correction: 

1. Service shift valve B 2, replacing shift valve housing if necessary. 

2. Replace brake band B 2 piston. 

3. Adjust brake band B 2 by installing a longer thrust pin. 
Replace brake band in case or excessive wear or broken brake 
band, 


Condition: 

Transmission slips during 2nd/3rd shift, or slips at first and then grabs hard. 
Cause/Correction : 

1. Check modulating pressure, adjusting if necessary. 

2. Check whether temperature orifice is installed (see removing 
and installing lower cover on page 38 - 131 }. 

3. Replace shift valve housing. 

4. Replace inner plates of clutch K 1 . Repair clutch depending 
on findings. 


Condition: 

Transmission slips during 3rd/4th shift. 
Cause/Correction : 

1. Check modulating pressure, adjusting if necessary. 

2. Replace shift valve housing. 

3. Replace inner plates of clutch K 2. Repair clutch depending 
on findings. 
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Condition: 

After installation, transmission has no power flow or fails after a brief time of operation. 
Cause/Correction: 

Torque converter not installed according to instructions. 
Drive dogs do not engage accurately in drive gear of 
primary pump. 

Follow-up damage: Torque converter drive dogs and 
primary pump will be destroyed. 

Replace primary pump and, if necessary, torque converter. 


No power flow in all selector lever positions for a brief period immediately after starting 
engine (especially when car had not been used for a while). 

Cause/Correction: 

Torque converter drains partially via leaky or defective 
lubricating ring on drive shaft or via leaky lubricating 
valve in shift valve housing. 

1. Check lubricating ring on drive shaft, replacing if 
necessary. 

2. Check and clean lubricating valve in shift valve housing. 


Condition: 

No power flow in reverse gear. 
Cause/Correction: 

1. Check lined plates and seals on piston of brake band 3, 
replacing if necessary. 

2. Replace one-way clutch in gear set. 


Condition: 
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Condition: 

Strong jolt when engaging selector lever in "D" and "R". 
Cause/Correction: 

1. Adjust idle speed and CO level to specifications. 

2. Check modulating pressure, correcting if necessary. 

3. Check whether spring is installed underneath valve 
ball (5) in shift valve housing (see page 38 - 1 26). 

4. Check vacuum line and connections for leaks. 

5. Check whether pressure acceptance piston in shift 
valve housing moves easily and is in correct installed 
position, replacing shift valve housing if necessary. 


Note: If there is a hard engagement jolt when quickly shifting back and forth 

between "N" and "D" several times, there is no fault. The pressure pick up 
requires a running time of approx. 2 seconds. If this time is given, the 
engagement jolt will also be correct. 


Condition: 

Strong jolts when changing gears. 
Cause/Correction: 

1. Check modulating pressure, adjusting if necessary. 

2. Check vacuum line and connections for leaks. 


38-114 Troubleshooting 


Printed in Germany 


928 Automatic Transmission/Gears, Valve Body 


Condition: 

Strong jolt in downshift from 4th to 3rd gear. 
Cause/Correction: 

1. Replace seal on release end of B 2. 

2. Replace brake band piston B 2. 

3. Pressure element of B 2 has turned; replace pressure 
element. 


Condition: 

Jolts when shifting in partial load range. 
Cause/Correction : 

1. Check adjustment of control pressure cable. 

2. Check modulating pressure, adjusting if necessary. 

3. Check vacuum line and connections for leaks. 


Condition: 

Shaking during upshifts. 
Cause/Cor recti on: 

Check whether screen restrictor with spring is installed 
(see page 38 - 1 26). 
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Condition: 
No upshifts. 

Cause/Correction; 

1. Check governor pressure. If there is no governor 
pressure reading, continue with point 2. If governor 
pressure is correct, continue with point 3. 

2. Clean and service centrifugal governor. 

3. Disassemble and clean shift valve housing, replacing 
if necessary. 


Condition: 

Upshifts only in upper speed range of gears. 
Cause/Correction : 

1. Check and adjust control pressure cable. 

2. Check governor pressure and replace centrifugal 
governor, if governor pressure is too low. 

3. Service control pressure valve. 


Condition: 

Upshifts only in lower speed range of gears. 


Cause/Correction: 

1. Check whether control pressure cable is disconnected 
or torn, and then adjust accurately. 

2. Check full throttle stop. Move accelerator pedal from 
full throttle and check whether throttle is against 
full throttle stop, adjusting if necessary. 

3. Check governor pressure and replace centrifugal 
governor, if governor pressure is too high. 
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Paul t : 

No kickdown from 3rd to 2nd 

shifting points in partial load range too low 

Cause/ remedy — 

check gas and control pressure cable settings 

Fault: 

No kickdown downshifts 

Cause/remedy: ~ ~~ 

1. Check fuse for power supply to solenoid 
valve. 

2. Remove solenoid valve. With valve removed, connect to power 
supply and check operation. Fit replacement if necessary. 

3 + Check that control pressure cable is not disconnected, broken or 
maladjusted. 

4, Check that kickdown control slide moves freely in housing, in- 
stall replacement housing if necessary* 

Faul t : 

No brake shifts (4-3 and 3-2) 
Cause/ remedy : ~~ 

1. Adjust control pressure cable. 

2. Check vacuum lines and connections for leaks, 

3. Release brake shift plunger, if necessary separate shift slider 
housing. 
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Condition: 

Automatic, unwanted downshifts outside of partial throttle downshift range, 
without operation of kickdown switch. 


Cause/Correction: 

1. Remove kickdown solenoid valve. 

Check O-ring on solenoid valve for damage. 

2. Check whether kickdown switch sticks in pressed 
position, replacing if necessary. 

3. Check whether solenoid valve sticks in open position, 
replacing if necessary. 


Condition; 

Poor acceleration when moving off, 


Cause/Correction: 

1 . Check stall speed. 

2. If stall speed drops below specified value by approx. 
400 to 700 rpm, one-way clutch in converter 

is slipping. Replace torque converter. 
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Condition: 

Selector lever cannot be engaged in "R" and "P". 

Cause/Correction: 

a) With engine running 

b) With engine stopped 

1. a) Clean and service centrifugal governor. 

2. b) Service blocking piston in lower cover. 


Condition: 

Engine cannot be started with selector lever in "P" and "N". 
Cause/Correction: 

1. Adjust selector lever cable and starter interlock 
switch. 

2. Replace starter interlock switch. 
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Condition: 

1st and reverse gears too loud. 


Cause/Correction : 

1. Replace front gear set depending on findings. 
Note: 

First and reverse gears are louder than the other 
gears because of the ratio. A different car should 
be used for comparison. 


Condition: 

3rd gear too loud. 

Cause/Correction: 

1. Replace rear planet gear set. 


Condition: 

Whining noise only when changing gears with full load. 

Cause/Correction: 
1. Replace oil filter, 


Condition: 

Whining noise, which increases in loudness as engine speed rises. 
Cause/Correction : 

1. Check primary pump, replacing if necessary. 
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Condition; 

Invisible oil loss (leak cannot be seen on outside) in conjunction with smoke in exhaust. 
Cause/Correction : 

Diaphragm in vacuum box is defective. ATF drawn in 
by engine via vacuum line. 

1. Replace vacuum box. 


Condition: 

Oil lost between torque converter and primary pump 
(oil escaping through vent grid}. 


Cause/Correction: 

1 . Install oil drain plug on torque converter with a 
new seal as well as Hylomar on threads, and 
tighten. If still leaking, continue with point 2, 

2. Replace radial oil seal and O-ring of primary 
pump f inspecting O-ring groove in primary pump 
for porous spots. Replace primary pump, 

if necessary. 
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Condition: 

Rattling noise at engine speed of 1500 rpm in all selector lever positions, except "R", 
Cause/Correction: 

Plates of reverse gear brake swinging in transmission case. 

1. Replace inner plates of reverse gear brake B 3; 
adjust play to smallest value. 


Condition: 

Light grinding noise in selector lever positions "P" and "N". 
Cause/Correction: 

This noise concerns a norma! rolling noise from the 
front gear set, which cannot be eliminated. 


Condition: 

Chattering noise when driving in reverse gear. 
Cause/Correction; 

Play of plate brake B 2 excessive. Outer plate carrier 
of K 1 scraping on piston of B 3. 

1 . Adjust play to specified value ( 1 .5 to 2 mm). 
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REMOVING AND INSTALLING SHIFT VALVE CASING 


Removing 

1. Remove drain plug and drain ATF. 



2. Remove ATF pan by disconnecting 
breather holes for ATF reservoir 
and removing mounting bolts. 
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3. Unscrew mounting bolts and remove 
shift valve casing. 



Instal 1 ing 


1. Ensure that plastic poppet valve 
and chip screen for shift valve 
B 2 are correctly seated. 



A - Plastic valve 

B - Chip screen (use in series 

production as of Nov. '85, 

transmission No. 729 001) 
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2. Place shift valve casing in 
position, range selector valve 
must engage carrier, 

3. Insert mounting bolts and 

tighten. Tightening torque: 8 Nm 
(5,9 ftlb). 



Note: 

Center shift valve casing by first 
tightening the two bolts A/B 
slightly. 

The three bolts marked with arrows 
are 50 mm in length, the remainder 
are 55 mm long. 


4. Install ATF pan with gasket and 
tighten mounting bolts. 
Tightening torque: 8 Nm 
(5.9 ftlb). 

5, Screw in drain plug with new 
sealing ring and tighten. 
Tightening torque 14 Nm (8 ftlb) 


6. Top up ATF. 


Note: 

The full -throttle control pressure 
can be changed by turning the 
socket-head bolt (arrowed). Turning 
the bolt clockwise makes the full 
load or kick-down upshifts earlier. 
Turning the bolt anticlockwise 
makes the upshifts later. 



7, Check setting of control -pressure 
cable and readjust if necessary. 
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2. Place shift valve casing in 
position, range selector valve 
must engage carrier. 

3. Insert mounting bolts and 

tighten. Tightening torque: 8 Nm 
(5.9 ftlb). 



Note: 

Center shift valve casing by first 
tightening the two bolts A/B 
si ightly. 

The three bolts marked with arrows 
are 50 mm in length, the remainder 
are 55 mm long. 


4. Install ATF pan with gasket and 
tighten mounting bolts. 
Tightening torque: 8 Nm 
(5.9 ftlb). 

5, Screw in drain plug with new 
sealing ring and tighten. 
Tightening torque 14 Nm (8 ftlb) 


6. Top up ATF. 


Note: 

The ful 1 -throttle control pressure 
can be changed by turning the 
socket-head bolt (arrowed). Turning 
the bolt clockwise makes the full 
load or kick-down upshifts earlier. 
Turning the bolt anticlockwise 
makes the upshifts later. 



7. Check setting of control -pressure 
cable and readjust if necessary. 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 


18 1 2 3 4 5 678 9 



16 17 15 14 13 12 11 10 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 




20 


12 3 4 


567 8 9 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

1- 
18 

Valve ball 
{5.5 mm dia.) 

18 


Install conical 
spring with large 
diameter end 
facing down 
underneath ball 

nn R 


19 

Plastic valve 
(liqht without 

bore) 

1 


Install in 

rorrprt nn*iitinn 

uU 1 1 CUL U CP I L 1 1 1 j 

do not mix up 
with valve 
without bore 


20 

Throttle check 
valve 

1 




21 

Check valve 

1 


Install with SDrina 


22 

Lubricating 
pressure operating 
pin 

1 


Install with snrinn 

II ULUI 1 IV 1 LI 1 J fj 1 1 1 IU 


23 

Orifice 

1 


Install with spring 


24 

Valve 

1 




25 

Operating pin 

1 

Unlosable 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE HOUSING 


Disassembling 


Note: 

Absolute cleanliness is essential for any work 
on the shift valve housing. If at all possible 
work should be done on a plastic lined work- 
bench (leather sheets would be especially 
suitable). After disassembling all parts must 
be washed and dried with compressed air. 



1. Remove plastic valve. 

3. Hold and turn shift valve housing and 



2. Remove both mounting bolts (arrow). 5. Take out all valves and balls. 


38 - 128 Disassembling and Assembling Shift Valve Housing Printed in 


Assembling 

1 . Place all balls and valves in shift valve 
housing (see layout drawing). 

2. Install lubricating valve, modulating 
pressure valve and vent valve K 1 in pick- 
up housing. 


C BA 



A = Lubricating valve (unlosable) 

B = Modulating pressure valve (unlosable) 

C = Vent valve (unlosable) 

3. Place transfer plate on shift valve housing 
carefully and check whether valve ball 
(arrow) is in correct installed position. 



4. Place pick-up housing on shift valve 
housing. 

5. Hold shift valve housing and pick-up 
housing together and turn both around. 

6. Screw in both bolts, but do not tighten. 



Note: 

Tighten bolts only enough that both housings 
can still be moved to align them. 

7. Install plastic valve (green) in housing that 
bore is in correct position. 



A = Plastic valve 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE CASING ('87 MODELS ONWARD) 



17 16 


15 14 


12 

13 11 10 
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DISASSEMBLING AND ASSEMBLING SHIFT VALVE CASING ('87 MODELS ONWARD) 


19 26 27 20 
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No. 

Designation 

Qty. 

Note When: 

Removing 

Install ing 

i . . . 
18 

Walurt hall 

v a i ve Da i i 
(dia. 5.5 mm) 

1 Q 


Insert taper spring with 
large diameter downward 
beneath ball No. 5. 

19 

Plastic valve 
(light, without 
bore) 

1 


Insert right way round, 
do not mix up with valve 
with bore 

20 

Throttle check 
valve 

1 




LnecK va i ve 

I 


Install with spring 

22 

Shift pin, 
lubricating 

n vdc c i j v*a 
\J i cbbU re 

1 


Install with spring 

23 

Throttle 

1 


Install with spring 

24 

Valve 

1 



25 

Shift pin 

1 

Captive 


26 

Valve 

1 



27 

Throttle* 
(with spring) 

1 


Install with spring 


* At the start of series production the throttle was installed in some cases 
and was later discontinued without replacement. 
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NOTES FOR DISASSEMBLY AND ASSEMBLY 


Disassembl ing 


Note: 

It is essential to maintain 
absolute cleanliness during all 
work on the shift valve casing. If 
possible, spread a plastic sheet on 
the workbench beneath the parts 
(moleskin cloths are particularly 
suitable). After disassembly, wash 
all parts and blow through with 
compressed air. 

1. Remove plastic valve and chip 
screen. 



A - Plastic valve 
B - Check valve 
C - Shift pin 
D - Lock valve K 1 
E - Chip screen 


2. Remove both mounting screws 
(arrowed) . 



3. Hold shift valve casing and 
sensor housing together and turn 
over* 


4. Carefully lift off sensor housing 
with back plate 



5. Remove all valves and balls. 
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Assembl ing 

1. Place all valve balls and valves in 
shift valve casing (see exploded 
drawing) . 

2. Instal 1 1 ubri eating- pressure 
valve, overpressure modulating 
valve and bleed valve Kl in 
sensor housing. 


B A 



A = Lubricating pressure valve 
(captive) 

B ■ Overpressure modulating valve 
(captive) 

C ■ Bleed valve (captive) 


3, Carefully place back plate on 
shift valve casing and check that 
valve ball (arrowed) is in its 
installation position. 



4. Place sensor housing on shift 
valve casing. 


5. Hold shift valve casing and 
sensor housing together and turn 
over. 


6. Insert both screws (do not 
tighten) . 
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Note: 

Tighten screws so that housing and 
casing can still be moved against 
each other. 


7. Insert plastic valve (yellow) 
in casing with bore and chip 
screen right way round. 



A 


A = Plastic valve 
B = Chip screen 
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REMOVING AND INSTALLING LOWER COVER 


Removing 

1 . Remove shift valve housing. 

2. Remove ATF filter. 

3. Remove holder and leaf spring. 



4. Remove combination bolts and take off 
cover with oil tube. 



Installing 

1 . Check for proper seating of temperature 
orifice, plastic valve, filler and oil 
deflector. 



A = Temperature orifice 

B = Plastic valve 

C = Filler 

D = Oil deflector 
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2. Mount lower cover, guiding oil tube into 
bore. 


3. Install combination bolts, but do not 
tighten (tighten bolts with 8 Nm/6 ftlb 
only after installing the shift valve housing). 

4. Mount leaf spring with holder and install 
bolt but do not tighten (tighten bolt with 
8 Nm/6 ftlb only after installing the shift 
valve housing). 


5. Install shift valve housing and tighten 
combination bolts with 8 Nm/6 ftlb 
(including bolts on lower cover), 



6. Install ATF filter and tighten phillips 
screws with 4 Nm/3 ftlb. 
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DISASSEMBLING AND ASSEMBLING LOWER COVER 
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No. 

Description 

Qty. 

Note When: 

Rpmnv inn I nQta 1 1 t nn 

Special 

1 net rt irt 1 rvnQ 

1 1 lb LI UL 1 1 Ul I b 

1 

Oil tube 

1 



2 

Injector 

1 

Squeeze tabs Install in correct 
together and position 
remove 


3 
4 

Bolt 
Cover 

A 

4 
1 

Torque: 
8 Nm/6 ftlb 


5 

Gasket 


Replace, 
if necessary 


6 

Transfer plate 




7 
8 

Filter screen 

\ i I 

Valve 

2 
1 

Position correctly, 
check for tight 

fit 


g 

Holder 

i 

Position correctly 


10 

Plug 

1 



11 

Spring 

1 



12 

Shift valve 
secondary pump 

1 

Install with ATF 


13 

Circhp 




14 

Sleeve 

1 



15 

Shaft 

1 



16 

Spring 




17 

Sleeve 




18 

Circlip 




19 j 

Blocking valve 


Coat with ATF 


20 

Housing 
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DISASSEMBLING AND ASSEMBLING LOWER COVER 


Note: 

Absolute cleanliness is essential for any work 
on shift valve housing and lower cover. 
Work should be performed with a plastic liner 
on the workbench whenever possible. Never 
use cloths losing lint. 


D i s a s s e m b i i n g 


1 . Squeeze both tabs together and remove 
injector. 



2, Remove filter screens and valve. 


3. Take off circlip. Remove blocking valve 
with spring and shaft. 


Assembling 


1. Install shift valve secondary pump with 
spring and plug, and secure with holder. 



2. Insert blocking valve with spring and 
shaft, and install circlip. 
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3. Install valve and filter screens in correct 
position. 



4. Place transfer plate and gasket on lower 
cover. 


5. Align gasket with transfer plate by inserting 
two bolts. 


6. Mount cover and tighten mounting bolts 
with 8 Nm/6 ftlb. 



7, Insert injector in correct position until 
both tabs (arrows) engage. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 


Filler 


Commercially available, 
e. g, Dresser-Wayne 
Model 3009 
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AFT AND FILTER, CHANGING 


Filling Capacities 

After drainage approx. 8.0 1 
After oil change approx, 6,0 1 


Types of oil: 

ATF Dexron B - sperm-oil free 


The ATF and the filer must be changed 
every 40,000 kilometers. 


Note 

If a vehicle is subjected to particu- 
larly severe wear and tear (e.g. 
used for towing) the ATF should 
be changed every 20,000 km (without 
replacement filter) 


If the ATF is to be changed, the 
vehicle must be standing on level 
ground, the transmission must be hot 
and the engine switched off. 

Unscrew drain plug from oil pan and 
drain the ATF into a suitable contain- 
er. 



Turn crankshaft until the con- 
verter drain plug is visible and 
can be removed. 



When ATF ceases to drain from 
the oil pan and torque conver- 
ter, remove transmission oil 
pan and install replacement ATF 
f i Iter, 
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Install oil pan with gasket and 
torque retaining bolts with 8 Nm 
(8.7 ftlb). 


Screw in plugs with new seals and 
tighten with 14 Nm (10.2 ftlb). 


Refilling with ATF 


Before starting the engine, use 
a filler to pump most of the 
ATF (approx. 5 1) into the oil pan. 
With the selector lever at "P" 
start the engine and allow to 
idle. Observe the ATF level in the 
reservoir and top up with the rest of 
the ATF without delay. 


86 models onward 

Operate service brake and set the 
selector lever to each position 
for a few seconds. Recheck ATF 
level , 



Note 

The level of ATF in the trans- 
mission varies with the temperature 
of the fluid. The marks (max. and 
min. ) on the resevoir are indexed 
for an ATF temperature of 80° C. 
However, at temperatures between 
20 and 30° C f the maximum ATF level 
is below the minimum mark (see fig.). 
This fact is of importance, as the 
ATF is usually changed at these 
temperatures. 


Up to 85 models 
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Up to 85 models 



86 models onward 


1 = max. at 80°C ATF temperature 

2 = min. at 80°C ATF temperature 

3 = max. at 20-30°C ATF temperature 
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FLUSHING ATF COOLER AND LINES 


Note: 

If ATF smells burnt and there are metal 
particles, sludge or liner abrasion in oil pan, 
it is not sufficient to only replace the valve 
body or transmission. The ATF cooler and 
lines will also have to be flushed with ATF. 


1, Disconnect return line on transmission case 
and take off short hose on return line. 









3. Attach extra hose from ATF charger (see 
Workshop Equipment Group of Special 
Tool Catalog) on return line and flush 
cooler as well as lines with the charger. 



4. Catch ATF running out of feed line. 


2. Disconnect feed line on transmission case. 
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REMOVING AND INSTALLING GOVERNOR 


Removing 


1. Loosen intermediate muffler shield and 
push aside as far as possible. 

2. Unlock plug for starter locking and backup 
light switch by turning up white plastic 
ring in direction of arrow. Pry off plug 
carefully with two screw- drivers applied on 
both sides. 



3. Press in cover and remove snap ring with 
cover. 



4. Loosen nut for axial holder. 



5. Turn axial holder counterclockwise with 
a screwdriver inserted in slot (correspond- 
ing with position "B" in sectional view). 



1 = Cover 

2 = Snap ring 

3 - Governor 

4 = Axial holder 

5 = Axial holder nut 

6 = Secondary pump 
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6. Pull out governor. 


Installing 

1 . Guide in governor. 

Note: 

Absolute cleanliness is necessary for installa- 
tion of governor. If necessary, cover area of 
governor installation with lint free cloths. 


2. Move centrifugal governor lightly in and 
out while turning axial holder clockwise 
until governor engages firmly (position "A 
in section drawing). 



3 4 5 5 


1 = Cover 

2 - Snap ring 

3 = Governor 

4 = Axial holder 

5 = Axial holder nut 

6 = Secondary pump 


3. Tighten axial bearing nut to 8 Nm/6 ftlb. 



Note: 

Axial holder has been installed correctly 
when slot is horizontal (position "A" in 
section drawing). 


4. Press in cover and insert snap ring. 

5. Press out cover again until it rests on snap 
ring. 

6. Press on plug for starter locking and 
backup light switch. Lock by turning 
white plastic ring down. 



7. Bolt shield. 
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Checking Governor 


Move centrifugal weight "A" and at same time 
check movement of governor valve in 
openings (arrows). 



Note: 

It should be possible to move governor valve 
easily. If necessary, wash governor and dry 
thoroughly with compressed air. 
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REMOVING AND INSTALLING VACUUM MODULATOR 


Removing 


1. Loosen intermediate muffler shield and 
push aside as far as possible. 


2. Pull off vacuum hose on vacuum modulator. 


3, Remove socket head screws and remove 
with holder. 



4. Pull out vacuum modulator. 


Installing 


1. Mount vacuum modulator with holder and 
tighten socket head screws to 8 Nm/6 ftlb. 


2. Adjust modulating pressure (see page 
38* 108). 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Guiding sleeve 

9319 



2 

Centering pins 

9321 
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REMOVING AND INSTALLING PRIMARY PUMP 


1 2 9 10 17 


12 13 14 15 11 


16 



L 
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8 


10 
11 


12 


13 


15 


16 


17 


No. 

Descri otion 

1 

Thrust washer 

2 

Teflon ring 

3 

Circl ip 

4 

Spring plate 

5 

Compression 


spring 

6 

Piston 


I 

7 i Seal i ng ri ng 
with lip 


Seal i ng ring 
with lip 

Hex bolt 


Spring washer 
Pump casing 

Backer 

Pump gear 
(driving) 


14 Pump gear 
j (driven gear) 


0-ring 

Seal ing ring 


Cover 



Note When: 

Install ing 


Replace, install with 
grease* 


Insert right way round 


Insert right way round 

Seal ing lip must face 
toward cover 


Tightening torque: 
20 Nm (15 ftlb) 


Check bearing sleeve 
for damage 

Install right way round 


Bevel faces toward 
bearing sleeve 

Replace, coat with ATF 

Drive in with suitable 
pressure piece 


* As of transmission No. 472 213, the pin on the cover (No. 17) has been 
extended. The thrust washer is no longer installed. 
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NOTES FOR REMOVING AND INSTALLING 


Removing 
Note: 

It is not necessary to disassemble 
the transmission to remove or 
install the primary pump. 

1. Remove transmission. 


2, Remove front converter casing and 
converter. 


3, Unscrew mounting bolts for front 
transmission cover. 


4 -Screw two bolts in threaded holes 
and pull bolts to withdraw cover. 



6. Unscrew mounting bolts and remove 
pump; screw two bolts in threaded 
holes and carefully drive out 
primary pump with light taps of a 
nylon-headed hammer. 



5. Press spring plate down and 
remove circl ip. 


Instal 1 ing 

1. Check bearing sleeve for grooves 
or signs of damage. If damage is 
discovered, the primary pump must 
be replaced. 
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2. Lubricate both pump gears with ATF and 
install in pump body, whereby the large 
gear must be installed that the chamfer 
(arrow) faces bearing sleeve. 



3. Screw Special Tools 9321 in pump body. 
Place transfer plate in correct position and 
install pump in front cover. Bearing sleeve 
must not be damaged by the stator shaft 
during this step. Tighten mounting bolts to 
20 Nm/14 ftlb. 




5. Apply Special Tool 9319 on front cover 
and coat sliding surfaces with ATF. 

6. Coat seals on piston with ATF and install 
piston that journal (on piston) and bore 
in front cover are aligned. 

7. Press in piston carefully and without 
canting, driving in with a suitable pin 
applied on outer seal (arrow) if necessary. 



4. Install seals on piston that sealing lips face 
down (direction of arrow). 
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8. Install return springs and diaphragm spring. 


9. Slide circlip over Special Tool 9319, hold 
circlip down and pull off special tool. 



10. Push down on diaphragm spring with 
circlip until circlip engages in its groove, 

1 1 . Install teflon rings with grease, making 
sure gap of rings (arrow) remain together. 
If necessary, take off rings again and 
shape them carefully to a smaller 
diameter. 
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No. 

Description 

Qty. 

Note When: 
nemoving installing 

Special 

i nstrucii ons 

1 

0-rmg 

1 

Replace if 
necessary. 
Coat with ATF 


2 

Transfer plate 

1 



3 

Gear (driven) 

1 

Coat with ATF 


4 

Gear (driving) 

1 

Coat with ATF; 
drive dog must 
engage in groove 


5 

Circlip 

1 



6 

Cover 

1 



7 

Spring 

1 



8 

0-ring 

1 

Replace, coat 
with ATF 


9 

Piston 

1 



10 

Teflon ring 

1 

Replace, install 
in groove 
with grease 


11 

Teflon ring 

1 

Replace, install 
in groove 
with ATF 


12 

Body 

1 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 


Assembly stand 

9314 
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DISASSEMBLING AND ASSEMBLING GEAR ASSEMBLY 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

rititnh K 1 

i 
i 


Install only after 
gear assembly is 
in case 


2 

Axial hp^rinn 

1 




3 

Thrust washer 

1 




i 4 

Shim 

ul ill II 

x 

Note thickness 
for reinstalla- 
tion 

Redetermine 
thickness if 
necessary 



Qnan rinn 
v*h iu|>j r 1 1 ly 

1 
i 

Remove with a 
suitable screw- 
driver 

Check for correct 
fit 


ft 

i f (ji i l yc-cii )CL 

1 
1 




7 

Axial bearing 

1 




8 

Drive shaft 

1 




9 

Axial bearing 

1 




10 

Lubricating ring 

2 


Replace, install 
with grease 


11 

Radial bearing 

1 



i- 

12 

Axial bearing 

1 




13 

Drive shaft 

1 

I 



14 

Radial bearing 
(split) 

1 


Install with 
grease 


15 

Axial bearing 

1 




16 

Sun npar 

i 




17 

Inner plate carrier 
with one-way clutch 

1 

i 



18 

Clutch K 2 

1 
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DISASSEMBLING AND ASSEMBLING GEAR ASSEMBLY 


Disassembling 

1 . Clamp Special Tool 9314 in a vise on both 
surfaces with plate facing up and mount 
gear assembly with drive shaft facing up. 



2. Remove snap ring. 



3. Take off parts separately. 

4. Remove snap ring and take inner plate 
carrier with one-way clutch out of 
connecting carrier 



Assembling 
Note: 

Coat all bearing surfaces and sliding surfaces 
with ATF when assembling. 

1. Place one-way clutch with connecting 
carrier on Special Tool 9314. 
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2. Mount sun gear and install axial bearing. 



3. Install output shaft, 

4. Install axial and radial bearings on output 
shaft. 



5. Install drive shaft and axial bearing. 



6. Install front gear set and secure with snap 
ring. Press snap ring into groove with a 
screwdriver. 



7. Lift gear assembly off of Special Tool 9314 
and install again with drive shaft facing 
up. 
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8, Install split radial bearing on output shaft 
with a small amount of grease. 



10, Take gear assembly off of Special Tool 
9314 and install axial bearing on drive 
shaft with a small amount of grease. 




9. Install clutch K 2 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Lockplate 

9322 

Sixteen (16) 


2 

Feeler blade gauge 


Standard tool 
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DISASSEMBLING AND ASSEMBLING ONE-WAY CLUTCH 



4 


5 6 87 910 11 


12 
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No. 

DescriDtion 

Qtv 

Note When - 

1 V \J LLr III 1^1 1 i 

Removing Installing 

^nppift 1 

Instructions 

1 

Snap ring 

1 

Check for 
correct fit 


2 

Connecting carrier 

1 



3 

Shim 

X 

Redetermine 
thickness, 
if necessary 


4 

Support 

1 

Position correctly 


5 

i 

I 

One-way clutch 
inner race 

1 

Use Special 
Tool 9322 


6 

Shim 

1 



i 

i 

7 

Roller cage 

1 



8 

Cyi. roller 

16 



9 

Spring 

,6 



10 

O-ring 

1 

Replace, install 
after checking 
axial play 


11 

One-way clutch 
outer race 

1 

Check for wpar 


12 

Thrust washer 

1 

Tabs engage 
in plate carrier 


13 

O-ring 

1 

Replace 


14 

Plate carrier 

1 
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DISASSEMBLING AND ASSEMBLING ONE-WAY CLUTCH 


Disassembling 


1 . Remove snap ring and lift inner plate carrier 
K 2 with one-way clutch out of connecting 
carrier. 


1. Place thrust washer and O-ring on inner 
plate carrier. 




2. Turn inner race of one way clutch counter- 2. Install cylindrical rollers in 
clockwise and pull out. 


cage. 


Assembling 


Note: 

Check bearing surfaces and inner race of one 
way clutch for wear. 

If bearing surface of cylindrical rollers on 
inner race of one-way clutch shows strong 
scoring or notching, replace the entire one- 
way clutch. 

Coat bearing surfaces and sliding surfaces 
with ATF. 
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3. Place outer race of one-way clutch on inner 
plate carrier and install roller cage in 
correct position, 




6. Remove Special Tool 9322. 


7. Install shim. 


4. Push cylindrical rollers against springs and 
apply Special Tool 9322 with bend facing 


out. 




Note; 


5. Install one-way clutch inner race while 
turning in direction of arrow. 


Install O-ring only after checking axial play 
of one-way clutch. 
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8. Install support that pin engages in bore 
(arrow) of one-way clutch outer race. 



9. Place shims (if available) on outer race of 
one-way clutch and install connecting 
carrier on one-way clutch. 



Checking and Adjusting 
One-way Clutch Axial Play: 

1 . Check play between one-way clutch and 
connecting carrier with a feeler gauge. 



10. Install snap ring and press into groove 2. Adjust play to 0.05 ... 0.2 mm with 

with a screwdriver. shims. 

3. Install O-ring. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Assembly tool 


9315 


2 

Assembly sleeve 


9317 


3 

Assembly sleeve 


9318 


4 

Feeler blade gauge 



Standard tool 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 1 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Snap ring 

X 


Redetermine 
thickness, 
if necessary 


2 

Outer plate 

1 


Check for burnt 
spots and bending 

4.5 or 5.0 mm 
thick (optional 
to adjust play) 

3 

Inner plate 
(2.1 mm thick) 

5 


Check for burnt 
spots and wear. 
If less than 2 mm 
thick, replace. 
Place in ATF 
about 1 hour 
before installing 


4 

Outer plate 

4 


Check for burnt 
spots and 
bending 

3.0 or 3.5 mm 
thick 

(optional to 
adjust play) 

5 

Outer plate 
(2.0 mm thick} 

1 


Check for burnt 
spots and 
bending 


6 

Diaphragm spring 

1 


Position correctly 
that curved 
surface faces 
piston 


7 

Snap ring 

1 

Remove with 
Special Tool 9315 

Install with 
Special Tool 931 5, 
checking for 
correct fit 


8 

Diaphragm spring 

1 




9 

Spring 

X 

Note quantity 
for reinstallation 


! 
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No. 

Description 

Qty. 

Removing 

Note When: 

Installing 

Special 
Instructions 

10 

Piston 

1 


Install with 
Special Tools 
9317 and 9318 


11 

Seal 

1 


Position correctly, 
coat with ATF 


12 

Seal 

1 


Position correctly, 
coat with ATF 


13 

Plate carrier 

1 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 1 


Disassembling 

1. Apply Special Tool 931 5 on diaphragm 
spring and tighten until snap ring can be 
removed. 



2, Remove diaphragm spring and springs. 
Note: 

The quantity of springs for clutch piston will 
vary. If new springs are required, the same 
quantity of springs must be installed. 


Assembling 

1 . Install seals in piston that sealing lips face 
down (direction of arrow). 



2. Apply Special Tools 9318 and 9317 in 
outer plate carrier. 

3. Install piston carefully and press into 
outer plate carrier without canting. 



Note: 

Coat seals and sliding surfaces on Special 
Tools 9318 and 9317 with ATF. 
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4. Install springs in piston and place on 
diaphragm spring, whereby each spring 
must be centered by a guide pin. 

5. Apply and tighten Special Tool 9315, 

6. Install snap ring and release special tool 
Check that snap ring fits properly. 

7. Install diaphragm spring with curved 
surface on piston as shown in figure. 



A 


1 = Diaphragm spring 


8. Assemble set of plates as shown in layout 
drawing and install in plate carrier. 


Note: 

New inner plates must be placed in ATF about 
1 hour before installing. 


Checking Play (0.7 to 1.2 mm) of Clutch: 

1 . Push up snap ring around entire periphery 
with a suitable screwdriver. 



2. Check play "A" with a feeler gauge blade. 
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Note: 

Play "A" can be adjusted with a snap ring 
which is available in 3 thicknesses 
(2.0 / 2.5 / 3.0 mm). However, if the 
specified play cannot be reached with snap 
rings, the center outer plates must also be 
used for adjusting. 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Assembly tool 

9315 


2 

Assembly sleeve 

9317 


3 

Feeler blade gauge 


Standard tool 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 2 


6 


8 



I* . ( M 1 1 1 





* 

J 


38 - 1 78 


Disassembling and Assembling 
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38 


No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Snap ring 

1 

! 

i 


Redetermine 
thickness 
if necessary 


2 

Outer plate 

1 


Check for burnt 
spots and bending 

4.5 or 5.0 mm 
thick 

(optional to 
adjust play) 

3 

! 

Inner plate 
(2.1 mm thick) 

5 


Check for burnt 
spots and wear. 
Replace if 
thickness is less 
than 2 mm. 
Place in ATF 
about 1 hour 
before installing. 


4 

Outer plate 

4 


Check for burnt 
spots and 
bending 

3.0 or 3.5 mm 
thick 

(optional to 
adjust play) 

5 

Outer plate 
(2 mm thick) 

1 


Check for burnt 
spots and 
bending 


6 

Snap ring 

1 

Remove with 
Special Tool 931 5 

Install with 
Special Tool 931 5. 
Check for correct 
fit 


7 

Diaphragm spring 

1 




8 

Spring 

X 

Note quantity 
for reinstallation 


i 

9 

I 

i 

Piston 

1 


Install with 

Special Tool 

9317 ; 
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No. 

Description 

Qty. 




I 

Removing 

: 10 

Seal 

i 

1 


i 11 

Sea I 

1 

1 


12 

Plate carrier 

i 

1 



Note When: 

Installing 


Position correctly, 
coat with ATF 

Coat with ATF, 
must not turn 
on its own 


Special 
Instructions 


38 - 180 Disassembling and Assembling 
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DISASSEMBLING AND ASSEMBLING CLUTCH K 2 


Disassembling 


1. Apply Special Tool 9315 on diaphragm 
spring and tighten until snap ring can be 
removed. 



2. Remove diaphragm spring and springs. 


Note: 

The quantity of springs for clutch piston wil 
vary. If new springs are required, the 
quantity must not be changed. 



2. Install seal in piston that sealing lip faces 
down (direction of arrow). 



Assembling 


3, Apply Special Tool 


on plate carrier. 


1. Install seal and make sure that seal does 
not turn on its own. 
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4. Install piston in plate carrier by turning 
slightly. Do not cant the piston. 


6. Apply and tighten Special Tool 9315. 



7. Install snap ring. 


8. Assemble set of plates as shown in layout 
drawing and install in plate carrier. 


Note: 

Place new inner plates in ATF about 1 hour 
before installing. 


Checking Play (0.7 to 1 2 mm) of Clutch: 


Note: 

Coat seals and sliding surfaces on special 
with ATF. 


5. Install springs in piston and mount 
diaphragm spring that each spring is 
centered by a guide pin. 



1 . Push up snap ring around entire periphery 
with a suitable screwdriver. 



38 -182 Disassembling and Assembling Clutch K 2 


Punted in Germany 
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Automatic Transmission/Gears, Valve Body 


2. Check play "A" with a feeler gauge blade. 



Note: 

Play "A" can be adjusted with a snap ring 

which is available in 3 thicknesses 

(2.0 / 2.5 / 3.0 mm). However, if specified 

play cannot be reached with snap rings, the 

center outer plates must also be used for 

adjusting, 



A 
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No. 

Description 

Special Tool 

Remarks 

1 
2 

Holder 

Centering pin 

9216 
9321 


3 

Puller 


Standard tool 

4 

Pressing in tool 


Made locally (45 x 5 x 40 mm 
steel pipe with welded cover 
and 11 mm dia. bore) 

5 

Depth gauge 

1 ■ ' 


Standard lool 
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REMOVING AND INSTALLING FINAL DRIVE 


928 



14 13 17 12 



18 16 15 14 13 


39 - 102 Removing and Installing Final Drive 
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39 





Note when 

NO. 

Description 

Qty. 

Removina 

Instaliina 

1 

* 

Bolt 

4 


Torque: 49 Nm / 33 ftlb 

o 

Wdol lei 

A 



\j 

HnlHpr 

1 
1 



A 
*t 


1 

I 


Torque: 46 Nm / 33 ftlb 


Nut 

1 
1 


Torque: 46 Nm/ 33ftlb 

b 

wasner 

1 



7 

Bolt 

2 


Torque: 46 Nm / 33 ftlb 

8 

Washer 

2 



9 

Final drive 

1 



10 

O-Ring 

1 


Replace, coat with ATF, 





check for correct fit 

11 

Shim S3 

X 

Note quant it iy and thick- 

Redetermine, if 




ness for reinstallation 

necessary 

12 

Flange nut* 

1 

Engage parking lock and 

Tighten to 380 Nm / 




unscrew 

275 ftlb and lock 

13 

Bolt 

6 


Torque: 33 Nm / 24 ftlb 

14 

Lock washer 

6 


Hollow side faces flange 


* As of MY '92 (Transmission type A 28.18) = 450 Nm (332 ftlb.) 


Removing and installing final drive 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 R 
1 u 

DtJdring dbocrnuiy 

with drive pinion 

i 
i 

it necebbary, it ntrctfbbdry, 

pull out with press in with 
suitable puller locally made tool 


16 

Shim 

X 

Note quantity Redetermine, 
and thickness for if necessary 

rpin^tall^Tinn 

[ CM 1 j la 1 lu L1UI 1 


17 

0- ring 

1 

Replace, 
coat with ATF 


18 

0~ ring 

1 

Replace, 
coat with ATF 


19 

Automatic 
transmission 

1 






i 
i 


39 -104 Removing and Installing Final Drive 


Pnnted in Germany 


928 


Differential/Transaxle System 


39 


REMOVING AND INSTALLING FINAL DRIVE 


Removing 

1. Remove transmission. 

2. Mount transmission on assembly stand with 
Special Tool 9216 and drain final drive oil. 



3. Engage parking lock and remove collar nut 
for drive pinion. 

4. Remove mounting bolts for bearing 
assembly and pull off bearing assembly 
(if necessary, use a suitable puller). 



A = IVI 10 x 30 bolt with centering bore 


Installing 


1. Install quantity of shims noted during 
removal or shims of redetermined thickness 
and bearing assembly on drive pinion. 



Note: 

Use centering pins, Special Tool 9321, and a 
locally made pressing in tool to make 
installation easier. 



1 = Bolt from Special Tool 9148 

2 = Washer 
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2. Tighten flange nut for drive pinion to speci- 
fied torque and lock by upsetting the flange. 



39-106 


Removing and Installing final drive 
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Differential/Transaxle System 


TOOLS 


1 



No. 

Description 

Special Tool 

Remarks 

1 

Pressure pad 

9147 


2 

Pin 


From P 254 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE 


11 12 14 15 16 8 20 



6 4 


21 


0-r 


1 2 7 



16 18 15 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Soecial 

m-r \* \j f U 1 

Instructions 

1 

Bolt 

12 

Torque: 

23 Nm/17 ftlh 

1 >t I I 1/ If 1 LI U 


2 

Washer 

12 



3 

Holder 

1 



4 

Cover 

1 



5 

Gasket 

1 

Ren lace 


6 

Pluq 

1 

1 

To rn iio' 

22 Nm/17 ftlb 


7 

Pluq 

(with magnet) 

1 

r 

Torniip ' 

22 Nm/17 ftlb 


8 

Shield 

1 



9 

Bolt 

2 

Tornup* 
i \j i \j \j c ■ 

46 Nm/33 ftlb 


10 

Joint flange 

2 



11 

Bolt 

12 

Torque: 

23 Nm/17 ftlb 


12 

Washer 

12 



13 

Holder 

1 



14 

Bearing cap 

2 

Mark for Must be installed 
reinstallation same side 


15 

O-ring 

2 

Replace, coat 
with final drive 
oil 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

16 

Shim 

X 

Note quantity Redetermine, 
and thickness if necessary 
on each side 
for reinstallation 


17 

Seal 

2 

Drive out with a Drive in with 
suitable screw- Special Tool 
driver 9147 


18 

Tapered roller 
bearing outer race 

2 

Mark for Install in same 
reinstallation bearing cap. 

Heat bearing cap 
to 100 °C/212 °F 
and drive in with 

pad 


19 

Differential 

1 

Adjust, 
if necessary 


20 

Vent 

1 



21 

Case 

1 
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DISASSEMBLING AND ASSEMBLING FINAL DRIVE 


Disassembling Assembling 

1. Clamp final drive in a vise with a suitable 1. Install shield, 
fixture. 
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No. 

Description 

Special Tool 

Remarks 

1 

Pressure pad 

P263 


2 

Puller 


Standard tool 

3 

Pressure pad 

P264b 
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DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 


1 


15 



I 8 14 



6 3 2 



12 13 10 11 13 12 9 11 10 


39 - 114 Disassembling and Assembling Differential 


Printed in Germany 


928 


D i f f e r e n t i a I / T r a n s a x I e System 


No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Tapered roller 
bearing inner race 

2 

Pull off with Drive on with 
a suitable puller Special Tool 

Tool P 263 


2 

Circlip 

1 


■i 

i 

3 

Magnet carrier plate 

1 



1 

4 

Lockplate 

6 

Replace 


5 

! 

Bolt 

12 

Threads must 
be dry and 
greaseless. 
Torque: 
150 Nm/ 
108 ftlb 


6 

Ring gear 

1 

Tapped holes 
for ring gear 
bolts must be 
dry and 
greaseless. 
Note pair 
number. Adjust 
if necessary 

i 

7 

Pin 

1 


i 
j 

8 

Differential pin 

1 



9 

Spacer * 

1 



10 

Needle cage * 

2 



11 

Small differential 
gear 

2 

C^oat nv/al iiirfpipp 

with MoS 2 paste. 
Replace only 
in pairs 

I 
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No, 

Description 

Qty. 

Removing 

Note When; 

installing 

Special 
Instructions 

12 

j 

Large differential 
gear 

2 


Coat oval 
surface with 
MoS 2 paste, 
nepiace oniy in 
pairs 


13 

Threaded piece 

2 




14 

Key 

1 




15 

i 

,i 

Differential case 

1 





* Modified needle-bearing mount as from Model '86. The spacer sleeve is no longer required 
thanks to the new needle-roller assembly. 
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D i f f e r e n t i a I / T r a n s a x I e System 


DISASSEMBLING AND ASSEMBLING DIFFERENTIAL 


Disassembling 


1. Pull off tapered roller bearing inner race 
with .a suitable puller and Special Tool 
P 263. 




' 0 i 


w 

1 

f 



m 


2. Coat oval surface of differential gears with 
MoS 2 paste. 


3. Install large differential gears with press- 
fit threaded plates through large opening 
in differential case and hold with joint 
flanges. 



Assembling 


1. Install ring gear on case and tighten ring 
gear bolts to 150 Nm/108 ftlb. Slide lock- 
plate into groove of bolts, squeeze together 
at front with a pliers (to unite lockplate 
with bolt) and bend down over a hexagon 
surface to lock. 
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4. Install small differential gears between large 6. Drive in differential pins to correct 
differential gears and turn, until bores of position and lock with key. 

gears are aligned with bores incase, 



39 - 118 Disassembling and Assembling Differential 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Puller 


e. g. Kukko, size 2 

2 

Depth gauge 


Standard tool 
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DISASSEMBLING AND ASSEMBLING BEARING ASSEMBLY 



39-120 Disassembling and Assembling Bearing Assembly Printed in Germany 
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No. 

Description 

Gtv. 

Note When: 
Removing Installing 

wfsJCL* 1 CI 1 

Instructions 

1 

Bearing flange 

1 


For replacements 
only available 
as complete part 
(positions 1 to 4) 


2 

Tapered roller 
bearing inner race 

1 


Heat to approx. 
120°C/250°F 
and install 


3 

Adjusting ring 

X 




4 

Tapered roller 
bearing inner race 

1 


neai to approx, 
120°C/250°F 
and install 


5 

Pinion 

1 

Press out with 
a piece of 
suitable pipe 

Note pair number. 
Adjust if 
necessary 


6 

O-ring 

1 


Replace, coat 
with ATF 
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DISASSEMBLING AND ASSEMBLING BEARING ASSEMBLY 


Disassembling 

1. Press out pinion with a piece of suitable 
pipe. 

o o 


Assembling 



2, Press off tapered roller bearing inner race 
with a special tool (e. g. Kukko, size 2). 




Note: 

Bearing flange is only available as a com 
unit (with tapered roller bearings and 
adjusting ring) for replacements. 


1. Heat tapered roller bearing inner races to 
approx. 120 °C/250 °F and install. 


2. Press on assembled bearing with a piece of 
suitable pipe (approx, 5 tons force). 



39 - 1 22 Disassembling and Assembling Bearing Assembly 
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3. Lubricate both tapered roller bearings with 
final drive oil through oil feed bore after 
installation. 



4. If necessary, determine thickness of shims 
for bearing assembly. 


Determining Thickness of 
Shims for Bearing Assembly 


Use a depth gauge to measure distance from 
tapered roller bearing surface to bearing 
flange surface (for example: 34.55 mm), 

Since the design calls for a distance of only 
34 ± 0.05 mm, a shim 0.55 mm thick has to 
be used. 



Example: 

34.55 mm actual distance (measured) 
- 34.00 mm nominal distance (specified) 

0.55 mm thickness of shims 


Note: 


The adjustment of bearing assembly is 
important for axial play of automatic 
transmission. 

Consequently the thickness of shims has to 
be determined again after repairing or 
replacing a bearing assembly. 
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Differential/Transaxle System 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Master gauge 

VW 385/1 


2 

Centering plates 

VW 385/4 


3 

Master plunger 

VW 385/14 


4 

Dial gauge extension (30 mm) 

9323 


5 

Adjusting gauge 

VW 385/30 


6 

Dial gauge 


Standard, 3 mm range 

7 

Dial gauge 


Standard, 10 mm range 

8 

Feeler gauge 


Standard, 0.05 to 1 .0 mm 

9 

Clamping sleeve 

9145 


10 

Adjusting fixture 

VW 521/4 


11 

Master lever 

VW 388 


12 

Dial gauge holder 

VW 387 


13 

Lever 


Made locally 
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Recommended Sequence for Adjustment 
of Pinion/Ring Gear 

If drive pinion and ring gear have to be adjusted, the following sequence of procedures 
would be most economical. 

1 . Determine total shim thickness "Sges" {S x plus S 2 ) for specified preload of tapered roller 
bearing/differential. 

2. Determine shim thickness "S 3 ". 

3. Divide total shim thickness "Sges" into S l and S 2/ so that specified backlash is between 
ring gear and drive pinion. 

Objective of adjustments must be to regain the maximum degree of quiet running, as had 
been determined by the special testing machine in manufacturing. 

Absolute cleanliness is essential for all assembly jobs and testing procedures to guarantee 
perfect results. 


After working on the final drive it will be necessary to adjust the pinion and ring gear, 
if parts had been replaced which have direct influence on said adjustment. The following 
chart will help in avoiding unnecessary adjustments! 


Adjust: 

Part Replaced " - — 

Ring Gear 
(S, +S 2 ) 

Drive Pinion Deviation "r" 

<s 3 > 

Transm. case (automatic) or 
rear transmission case 

X 

X 

Bearing assembly for pinion 

X 

X 

Final drive case 

X 

X 

Side transmission cover 

X 

X 

Pinion/ring gear 

X 

X 

Differential case 

X 


Tapered roller bearing for differential 

X 
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ADJUSTING DRIVE PINION AND RING GEAR 


General Information 

Accurate adjustments of the pinion and ring gear are immensely important for the service 
life and smooth running of the final drive. This is why pinions and ring gears are paired 
during manufacture and checked in special machines for tooth pattern and quietness in 
both directions of rotation. The position of smoothest running is determined by moving 
the pinion in an axial direction, whereby the ring gear is lifted out of the no-play meshing 
position far enough so that the backlash will be kept with specified tolerances. Deviation "r" 
from the adjusting distance called for by design (design distance "R Q ") is measured and 
recorded on face of drive pinion. Ring gears and pinions are designed so that deviation "r" 
is always added to "R", i. e. is preceded by a + sign. 




873 


0,16 


R 0 - Design distance 74.70 mm 

r = Deviation from R in 1/100 mm 

1 = Deviation r 

2 = Pair number 

3 = Backlash 
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Changes on Drive Pinion/Ring Gear 


Since about January of 1984 manufacturing uses optionally drive pinions/ring gears, on 
which a DM value (e. g. DM 75) is recorded instead of deviation "r" (N). 
Since this DM value is equal to adjusting distance E (R Q + r), the adjusting distance does 
have to be figured out for these drive pinions/ring gears. 




Ro = 

E = 
r 

1 = 

2 = 

3 = 


Design distance 74.70 mm 
Adjusting distance 
Deviation 

Adjusting distance (R 0 + r) 

Pair number 

Backlash 
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Changes on Drive Pinions/Ring Gears 


In the near future there will be drive pinions/ring gears with the following adjusting 
information. 




E "Rf * r 


E75.05 



R 0 - 


E 

r 

1 

2 

3 


Design distance 74.70 mm 
Adjusting distance 
Deviation 

Adjusting distance (R Q + r), e. g. 75.05 mm 
Pair number (three digits: 001 . . . 999) 
Backlash 


Note: 

The missing 5 mm thick gauge plate VW 385/17 must also be considered for adjustments 
with these drive pinions/ring gears. 


Example; 

Recorded on ring gear - adjusting distance E = 75.05 


Adjusting distance E 
Missing gauge plate 

Adjustment of adjusting gauge 


75.05 mm 
+ 5.00 mm 

80.05 mm 
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ADJUSTING PINION 


Pinion/Ring Gear Marked "N" 

On these drive pinion/ring gear sets adjusting 
distance "E" is calculated from known design 
distance "R 0 " = 74.70 mm + deviation "r", 
which is located on face of drive pinion. 


1 2 



1 = Deviation "r" in 1/100 mm 

2 r Pair number 


Note: 

The design of the drive pinion will not allow 
use of the 5 mm thick Special Tool 385/17, 
normally applied for adjustments. 

Since Special Tool VW 385/30 includes this 
5 mm distance, it is important to add 5 mm 
to adjusting distance "E". 


R 0 - design distance 74.70 mm 

r = deviation + 0.18 mm 

E - adjusting distance 74.88 mm 

Missing special tool + 5.00 mm 

Adjustment of master 79.88 mm 
gauge 


Pinion; Ring Gear Marked 
"DM" 

On these drive pinion/ring gear sets "DM 
is adjusting distance "E" 



1 = Adjusting distance (75.00 mm in 

example) 

2 = Pair number 


Note: 

The design of the drive pinion will not allow 
use of the 5 mm thick Special Tool 385/17, 
normally applied for adjustments. 

Since Special Tool VW 385/30 includes this 
5 mm distance, it is important to add 5 mm 
to adjusting distance "E". 


Example: 

DM 75 is adjusting distance on face of 
pinion. 

DM o adjusting distance 75.00 mm 

Missing special tool + 5.00 mm 

Adjustment of master 80.00 mm 

gauge 


Example: 

N 18 is the deviation "r" on face of pinion. 
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1. Install bearing assembly with shims and 
tighten collared nut to 380 Nm/275 ftlb. 


2. Install final drive case (without shims) 
and tighten all bolts or nuts to 46 Nm/ 
33 ftlb, 


3. Install one side bearing cover without 
O-ring and secure with two bolts, 

4. Adjust setring of Special Tool VW 385/1 
to distance "a". 



a - 39 mm 

5. Slide Special Tools VW 385/4 on to 385/1 
Install Special Tool VW 385/14 with dial 
gauge extension 9323. 


8. Install second side bearing cover without 
O-ring and secure with two bolts. 

9. Pull out centering plate of master gauge 
with the spindle that master gauge can 
still just be turned by hand. 



10, Set Special Tool VW 385/30 to adjusting 
distance "E" + 5 mm (for missing Special 
Tool VW 385/17). 

Example: 

R 0 = 74.70 mm 

r = + 0.18 mm 

E = 74.88 mm 

+ 5.00 mm 

79,88 mm adjustment of 

master gauge 



6. Turn pinion that surface of collared 
nut is vertical. 


7. Insert master gauge into case. 
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Example: 
DM = E 


75.00 mm 
+ 5.00 mm 

80.00 mm adjustment of 

master gauge 


1 1 . Install master gauge and set (3 mm 
range) dial gauge at zero with 1 mm 
preload, 


Note: 

The measured value will always deviate from 
the set distance in clockwise direction 
(small needle of dial gauge will be between 
1 and 2), i. e. when adjusting the dial gauge 
with 1 mm preload the value deviating from 
1 is added as shim thickness S 3 . 


13. Install the determined shim thickness 
S 3 between transmission case and final 
drive case. 



14. Recheck distance after installation of 
shims with determined thickness. 
A deviation of ± 0.03 mm is permissible. 


12, Turn master gauge carefully until dial 
gauge extension is vertical to face of drive 
pinion head. At this moment dial gauge 
needle will reach its point of reverse 
direction, at which dial gauge must be 
read. 
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ADJUSTING RING GEAR (Sges) 


1. Clamp final drive case in a vise, using a 
suitable fixture. 



A = L-iron bar 


2. Install differential with ring gear in 
case. 


3. Install side transmission cover (ring gear 
end) without shims and tighten all 
hexagon head bolts to 23 Nm/17 ftlb. 


4. Guide in second side transmission cover 
without shims carefully. 


5. Check gap between transmission case 
and side transmission cover with a feeler 
gauge. 



6. Calculate shim thickness Sges. 

Sges. = gap - 0.30 mm (bearing preload) 

Example: 

Gap 1 .25 mm 

Bearing preload - 0.30 mm 

Sges. 0.95 mm 
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ADJUSTING BACKLASH 

1 . Place shims determined for pinion adjust- 
ment between transmission case and final 
drive case. Install final drive case and 
tighten all mounting bolts to specified 
torque of 46 Nm/33 ftlb. 


6. Engage parking lock. 

7. Turn ring gear carefully by hand against 
stop and set dial gauge to zero. 


2. Install differential in case. 


3. Install side transmission cover, using total 
shim thickness "Sges" as determined on 
ring gear end and tighten all hexagon 
bolts to 23 Nm/17ftlb. 

4. Turn differential in both directions several 
times, to settle tapered roller bearings. 

5. install measuring tools. Set Special Tool 
VW 388 to distance "a" = 80 mm. 



8. Hold drive pinion with locally made hook 
and turn back ring gear carefully. Read 
and note amount of backlash. 



Hook made locally from flat iron 30 x 5 mm 
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DETERMINATION OF SHIMS Si AND S 2 


Measured backlash must be brought to value Determining Shim 

specified by manufacturer of pinion/ring Thickness S 2 

gear by splitting total shim thickness Sges. (Opposite Ring Gear) 


Backlash required is stamped on ring gear. 
Adjusted backlash value could be less by 
0.05 mm, but must never be greater than the 
stamped value. 


Determining Shim 
Thickness Sj 
(Ring Gear End) 


S 2 = Sges — Sj 


Example: 

Sges 
Si 


0.95 mm 
- 0.27 mm 

0.68 mm 


S 4 = Sges (total shim thickness) 
— measured backlash 
+ backlash inscribed on ring gear 


Note: 

On the basis of experience with these 
pinions/ring gears the shims S 2 (opposite 
ring gear) can be selected approx. 1 0 to 15% 
thinner in favor of shims S x (ring gear end). 


Example: 


Sges 

— measured backlash 


+ inscribed backlash 
(by way of example) 

Si 


0.95 mm 
0.88 mm 

0.07 mm 
0.20 mm 

0.27 mm 


1 . Remove side transmission cover and split 
total shim thickness Sges, that it gives 
the determined shim thicknesses Si and 


Note: 

When tightening nuts for side transmission 

covers, always remember that there is a 

certain amount of backlash. 

Never let the drive pinion and ring gear 

clamp. 
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2. Measure backlash and, if necessary, change 
shims Sj and S 2 again until specified play 
is reached. 


3. Check backlash at four places on periphery, 
turning ring gear by 90° each time. 
Measurements must not deviate from each 
other by more than 0.05 mm. 


39 - 136 Adjusting Drive Pinion and Ring Gear 
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DISASSEMBLING AND ASSEMBLING CENTRAL TUBE 
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Note when: 

No. 

Designation 

Qty. 

Rpmnuinn 

1 1^11 l\J V 1 1 IVJ 


i 

1 

Pan-head screw 

i 
• 


Tighten only after driver 





plate (5) has been fitted 





to Tiywneei. i igntenmg 





torque: 80 Nm 

o 

O tie up 

i 



o 
o 


i 



\ 4 

oi mi) 

v 
A 



D 

unver pi die 

] 



D 

rdn-rieaCj 

1 
I 


Torque: 20 Nm 

f 

opnng wasner 

■4 
1 



o 
o 

Hex DO It 

4 


Torque: 45 Nm 

y 

w^. arm m^i iij J"^ a l*^ v 

opnng wasner 

4 



10 

Clutch housing 

1 



1 1 

oover 

1 



12 

Sleeve 

2 



13 

Sleeve 

2 



14 

Central pipe 

1 


prufen ggf . erneuern 


* Parts are deieted as of MY '85. Adjustment of the driver plate (including pre-1985 models) is no 
longer required. 
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Checking Central Tube 


Note: 3. Small corrections can be made by 

tapping face of central shaft with plastic 
Replace entire central tube with shaft and hammer, 
bearings, if bearings and/or shaft are damaged. 

There are no replacement parts available. 


1. Check easy movement of central shaft 
bearings by turning shaft by hand- Shaft 
must turn easily and without restriction at 
any point. 


2. Position of central shaft and rear flange 
shaft is important to guarantee proper 
function. 

Distance between central shaft and rear 
flange must be A = 2 ± 0.5 mm. 
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Adjusting Drive Plate 


To avoid axial pressure on crankshaft and crankshaft thrust bearings, the connections 
between flywheel and drive piate (distance X) must be checked and adjusted after replace- 
ment of engine, flywheel or centra! tube. This adjustment is not necessary after replacement 
of transmission or transmission parts. 



1 — Circlip 

2 — Bushing 

3 — Holding flange 

4 — Drive plate 

5 — Central shaft 

6 — Engine flywheel 

7 - Preload 0.3 + 0.2 mm 

A - Distance A, engine flange/flywheel mating surface 
X — Shim thickness (must be determined again) 
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Determining Distance "X" 

1 . Crankshaft must contact thrust bearing 
toward the rear. Use a lever to press 
flywheel in direction of transmission, until 
axial play of crankshaft is eliminated. 


Example; 

Measured value 52.5 mm 

Gauge thickness — 40,0 mm 

Distance "A" 12.5 mm 



2. Determine distance "A", by using 9211 
and measuring distance from engine 
flange to flywheel mating surface. 


3, Mount transmission on central tube to 
specified torque. Screw in clamping 
sleeve mounting bolt by hand (do not 
tighten). 


4. Push drive flange with bushing, but without 
shims, on to central shaft and install 
circlip, 

5. Use a suitable lever and push central shaft 
on drive flange far enough forward, that 
central shaft rests on rear clamping screw 
in shaft groove. 

6. Tighten rear mounting bolt for clamping 
sleeve to 75 . . . 85 Nm/54 ... 61 ftlb. 



Note: 

Mark thickness of gauge when measuring. 


7. Push drive flange forward against stop 
on circlip and tighten bolt. 

8. Determine distance "B", Use 9211 and 
measure distance from clutch housing to 
drive plate bearing surface (as far in as 
possible). 
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Note: 


Mark thickness of gauge used for measuring. 


Example: 

Measured value 45.4 mm 

Gauge thickness — 40.0 mm 


Distance B 5.4 mm 


Determine distance "X" 


X = A — B + 0.3 mm preload 


A - 1 2.5 mm 

B = — 5.4 mm 


7.1 mm 

Preload + 0.3 mm 

X = 7.4 mm 


Install shim having thickness X 
(in example 7.4 mm). 

Shims are available in thicknesses of 0,2 mm, 
0.5 mm and 1 .0 mm. 

Tighten mounting bolt for front drive flange 
only after central tube has been installed. 
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PSD diagnosis / Troubleshooting 


PSD = Electronically controlled Porsche limited-slip differential 


PSD diagnosis/Troubleshooting 
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Contents 


Test point Title Page 

PSD layout D39-202a 

Component layout D39-202b 

PSD - fault display / troubleshooting procedure D39-202c 

1 Bleeding condition of lock control D39-202d 

(Re-bleeding lock operating hydraulics / point 2 on P. D39-202d) 

2 Measuring plate wear of controlled limited-slip differential D39-202e 

3 Checking locking torque (friction coefficient) of transverse lock D39-203 

4 Checking pilot pressure valve in the lock hydraulics (lock operation) D39-215 

5 Lateral acceleration sensor (mounting/testing) D39-219 

6 PSD - Diagnosis with system tester 9288 D39-223 

7 Checking lock hydraulics D39-247 

Pressure test on lock hydraulics D39-251 

Replacing the pressure warning switch D39-257 

Replacing the pressure reservoir D39-259 
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PSD layout 



2394-D39 


1 - ABS / PSD control unit 

2 - Lateral acceleration sensor 

3 - Slave cylinder, transverse lock 

3a- Pilot pressure valve in lock hydraulics 

4 - Pressure pump with pressure warning switch* 


5 - Lock solenoid valve* 

6 - Pressure reservoir* 

7 - Supply tank* 

8 - Wheel speed sensor 


* The lock hydraulics (No. 4 to No. 7J is located on a joint bracket in the left-hand 
wheel well. Brake fluid is used as the operating medium. 
Further information on P. D39-247. 
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Component layout 

ABS / PSD control unit 

The control unit is located in the driver's foot- 
well - near the A-pillar - above the front cover 
opening handle. 


/ 



9537 


Lock hydraulics 

The lock hydraulics is accessible in the left- 
hand rear wheel housing after removal of the 
wheel housing cover. 



992 - D39 


Lateral acceleration sensor 

The sensor is mounted on a welded-on 
bracket below the left-hand seat. 



Voltage supply, lock hydraulics 

Voltage supply for the lock hydraulics (energy 
production) is via a fuse and a relay. The re- 
lay and fuse are located in the spare-wheel 
well. 



2395/1 - D39 
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PSD - Faylt display / Troubleshooting procedure 


Fault display 

If the ABS/PSD control unit detects a fault in 
the electronically controlled limited-slip dif- 
ferential (PSD), the PSD is switched off for 
safety reasons and the following fault display 
appears in the display fields of the information 
system: 


PSD OFF 


Troubleshooting procedure 

Read out the DTC memory with system tester 
9288 and remedy the fault if necessary. 
This is described on Page D39-223 ff. 

If only the PSD is switched off (ABS OK) and 
no fault is stored in the ABS/PSD DTC me- 
mory, the fault lies in the lock hydraulics (ener- 
gy production). 


The PSD is always switched off when the 
ABS (antilock braking system) is switched off. 


Note 

The PSD indicator lamp (green lamp) in the 
instrument cluster lights up while the lock is 
active. 


PSD diagnosis/Troubleshooting 
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Bleeding hydraulics of Porsche controlled limited-slip differential (PSD) 
Preparatory work: 

• Remove rear left inner fender. 

• Connect bleeding device to PSD hydraulic reservoir 

• Disconnect vent line (if present). 

• Build up bleed pressure (approx. 1 .5 - 2.0 bar). 

1. Bleeding the pressure reservoir. 

To charge the pressure reservoir, the ignition must be switched on. 

When the pressure reservoir has been charged, the pump cuts out; reservoir pressure is then ap- 
prox. 180 bar. 

• Connect the bleed cylinder. 

• Switch off the ignition. 

• Carefully open the bleed valve and allow the pressure level to drop gradually. 

While this is being done, the ignition must remain switched off to ensure that the pressure is 
completely reduced and the air is expelled from the reservoir. 

• Repeat this procedure several times, making sure that the ignition is switched on/off at the ap- 
propriate stages in the procedure. 

2. Bleeding the valve block and the locking line to the lock slave cylinder 

• Connect the 9288 system tester. 

• Switch the ignition "ON". 

• Connect the bleed cylinder to the bleed screw on the slave cylinder. 

• Open the bleed screw on the slave cylinder. 

• Select "Start PSD Bleeding" and actuate repeatedly until no further air emerges. 

• The bleeding device must remain switched on t because the reservoir volume is used up rapidly. 

• After this, close the bleed screw on the slave cylinder. 

• Select "Stop Bleeding" and "Start Pressure Reduction" on the system tester. 

• Switch off the bleeding device and disconnect it. 

• Screw on the reservoir cover. 

• Open the vent line at the reservoir again (if present). 
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• Check level in the reservoir. The fluid must be approx. 1 cm above the step in the reservoir body 
or between the markings (with the pressure reservoir charged). 


Measuring the plate wear on the cor 

Note 

The wear dimension can be determined only 
by means of the measuring cylinder - special 
tool 9514. 

1 „ Remove slave cylinder 
Note 

In order to avoid venting of the lock system, 
the pressure line at the slave cylinder must 
not be disconnected when the transmission is 
installed. In this case, unflange the slave cylin- 
der with pressure line from the housing. 

2. Back off the adjusting screw of the measu- 
ring cylinder as far as possible (this faci- 
litates assembly of the cylinder). 

3. Mount the measuring cylinder on the trans- 
mission and tighten the knurled nut. 

Note 

If the transmission is installed, it is recommen- 
ded to use two studs M8 x 45 with continuous 
thread to secure the measuring cylinder. 


differential 



357-39 


LS = Measuring range for longitudinal lock 
911 Carrera 4 

QS = Measuring range for transverse lock 
928 S 4 r 

928 GT. 928 GTS and 911 Carrera 4 

1 - Spacer tappet 

2 - Adjusting screw 

2a - Measuring groove on adjusting screw 

3 - Knurled nut 


4. Screw in the adjusting screw on the measu- 
ring cylinder until there is no longer any 
axial play at the spacer tappet. Read off the 
wear dimension in this position. 

New dimension = 34.5 mm 

Wear dimension = 45,0 mm 


Note 

When the wear dimension has been reached, 
the plates of the lock must be replaced. Do 
not correct the wear dimension at the thrust 
bearing under any circumstances. 
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Checking locking torque (friction coefficient) of transverse lock 
Tools 



345-D39M5 


483-D39/45 
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No. 

Designation 

Special tool 

Order number 

Explanation 

1 

nressure gauge 

youy 

nno 701 Q^ft Qri 


o 

nign-pressure measunng line 

youy/i 

(\r\r\ TOi QCrt QH 


o 

niny iiaiiyc 




A 

Ddl IJU UfJLL 


you, i iu.off.uu 

briuritJii uirtJciuo uy 

approx. 4 mm 

5 

Seal 


N 013 811 2 

2 pc. 

6 

Union 

9509/3 

000.721 .950.93 


7 

Torque adapter plate 

951 0/1 

000.721.951.01 


8 

Support block 

9509/4 

000.721 .950.94 

1 pc. 

9 

Self -disengaging 
torque wrench (click wrench) 
covering a range of 5 Nm 
(4 ftfb) to 500 Nm (369 ftlb) 



commercially availa- 
ble (refer to shop ma- 
nual). Depending on 
the type of torque 
wrench used T corre- 
sponding reduction 
pieces or adapters 
are required for con- 
nection to the adapt- 
er plate 
(No. 7). 

10 

System Tester 9288 
with 

connecting hose 
and 

corresponding 

program module 

(acc. to language used) 

9288 
9288/1 

928GV 

928FV 

928IV 

928EV 

928SV 

928JV 

000.721.928.80 
000.721.928.81 

nf\f\ toh nnD rM/ nno 

000.721 .928.GV.008 
000.721 .928.FV.008 
000.721 .928.IV.008 
000.721 .928.EV.008 
000.721 .928.SV. 008 
000.721 .928.JV.008 

merman 

English 

French 

Italian 

Spanish 

Swedish 

Japanese 
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Checking locking torque (friction coefficient) of transverse lock 

Important notes 

Check with cold transmission. Parking brake released, no gear engaged. 

When checking the locking torque, it is not the rotating torque (starting torque) but rather the 
breakaway torque that is measured. For this reason, self-disengaging torque wrenches must be used. 


Checking 


Procedure 

Execution / Notes 

1. Carry out general preparations 


according to right-hand column 

- Remove rear wheels 


- Fit torque adapter plate (Special Tool 9510/1) with 


original wheel bolts to left-hand rear wheel hub. 


- Remove rear left-hand inner wheel arch panel 


- Prepare self-disengaging torque wrenches (click 


wrenches) covering a range of approx. 5 Nm (4 fllb) 


to 500 Nm (369 ftlb). To fit them to the torque 


adapter plate, suitable reduction pieces or adapters 


are required. 
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Procedure 


2. Prepare vehicle for transverse 
lock measurement. 

Proceed as follows: 

- Remove rear left-hand brake caliper 
(do not open hydraulic brake system) 
and place support block - Special 
Tool 9509/4 - into the brake caliper, 
replacing the brake disc. 

- Connect pressure gauge to 
transverse lock cylinder. 

- Connect System Tester 9288 to diag- 
nosis socket. 

- Bleed pressure gauge. To keep the 
reservoir level from dropping too far 
(low volume), connect a bleeder unit 
to the reservoir. Bleeding pressure 
approx. 1.5 to 2.0 bar. The venting 
line remains clamped. 


Execution / Notes 


- Remove rear left-hand brake caliper. 

Place the support block (arrow) into the brake 
caliper, replacing the brake disc. Place brake 
caliper on rear axle trailing arm or suspend in 
a suitable place. 



989-D39 


i 
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Procedure 


Execution / Notes 


- Connect ring flange (No. 3) to measuring fine 
(No. 2). Proceed by fitting this assembly, complete 
with banjo bolt, seals and fitting (Nos. 4, 5 and 6), 
to the transverse lock slave cylinder, replacing 
the bleeder valve. 

Important note 

Tighten Nos. 4 and 6 carefully and use a second 
wrench to lock when tightening, making sure the 
parts do not bind. If this is not observed, the fitting 
(No. 6) may shear off. Pilot pressure is normally 
present at the bleeding valve (No. 6). Open valve 
slowly before removing it (to allow the pressure level 
to be dumped slowly). 
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Procedure 


Execution / Notes 


- Connect high-pressure measuring line (No. 2) to 
pressure gauge (cf. arrow) and suspend pressure 
gauge (No. 1) in rear left-hand wheef housing area 
so that it may be read off easily. 
Bieed pressure gauge by connecting the bleeding 
device to the PSD reservoir. Clamp venting line. 
Build up bleeding pressure (approx. 1.5 to 2.0 bar). 
Connect System Tester 9288 along with adapter 
line 9288/1 to diagnosis socket (located next to the 
passenger's seat under the booster cover), 
Clock lock solenoid valve complete with System 
Tester 9288 in "Drive links / Bieed position" menu 
and allow brake fluid to escape at the bieeder valve 
(No. 1 a) until it is free from air bubbles. (Use collec- 
tor bottle). 

Close bleeder valve and press stop button. Select 
pressure reduction position. 
Switch off bleeding device. 
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Procedure 


3. Pert, transverse lock measurement 
(locking torque to pressure ratio) 

Testing cond. / important information 

- Transmission cold / parking brake 
released, no gear (driving position) 
selected 

- Before starting measurements, 
close lock once for a short time 
(activate full pressure) 

- To measure the locking torque, 
rotate only in forward direction! 
Always measure across adapter 
plate at left-hand rear hub 

- Lock right-hand rear wheel fully 
using the service brake 

- Measure breakaway torque / locking 
torque at the specified test pressures 
using the torque wrench. Do not jerk 
when rotating. Advance carefully 
from bottom (low value) to top 
until the breakaway torque / lock- 
ing torque is reached. 

- Establish test pressures using 
System Tester 9288, clocking the 
transverse lock solenoid valve. 
(Drive links / Check transv. lock menu) 


Test pressures / measuring process 


Measurem, 1 = press, between 0...5 bar 
Measurem. 2 
Measurem. 3 
Measurem. 4 ; 


10. .,20 bar 
20...40 bar 


Execution / Notes 


= breakaway torque 
500 Nm (369 ftlb) mini- 
mum, with pressure held 
at 60 bar or above 
Measurem. 5 = check pilot pressure 

transverse lock. Specified 
value approx. 3.0.. .4.5 bar 


Observe testing conditions indicated in opposite 
column 

Switch on System Tester. Select "Check transv. 
lock" 

Fully close transverse lock by applying approx. 
20 pulses (gauge pressure —140. ..180 bar). 
Pressing operating button at tester once = 1 pulse 

Switch to pressure release position and start with 
measurement no. 1 

Measurement 1 = gauge pressure 0...5 bar 

Set torque wrench to approx. 5 Nm and use 
adapter plate to connect to left-hand rear wheel 
hub (No. 7). Observe clicking direction of torque 
wrench. 

While performing measurements, actuate service 
brake to ensure that the right-hand rear wheel is 
fully locked. Turn torque wrench carefully (i.e. 
avoiding jerks) in forward direction. 
If the wheel hub does not yet rotate when the 
torque wrench clicks the actual locking torque has 
not yet been reached. 

Adjust torque wrench to higher value and repeat 
operation. 

The actual locking torque (actual value) is achieved 
when the wheel hub turns and the moment when 
the torque wrench starts to click is just about 
reached. 

If the wheel hub turns but the wrench does not yet 
click, the torque set at the wrench is too high 
(actual locking torque is lower). 
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Procedure 


Refer to page D39-213 for a listing of 
the actual values (admissible locking 
values) vs. the corresponding 
pressures. 

Possible causes for deviation from 
specification 

- Test requirements not met. 
Example: RH rear wheel not fully 
locked, pressure gauge and lock 
hydraulics not properly bled. 

- Faulty discs 

- Hydraulic pressure does not become 
effective to the degree indicated at 
the discs, e.g. due to faulty setting of 
the mating bearing screw of the en- 
gaging lever (engaging lever rides). 


Execution / Notes 


When measuring the breakaway torque, measure at 
several locations (angular positions) within one wheel 
revolution. 

After the actual locking torque has been reached, 
immediately read off the pressure at the pressure 
gauge. Record both actual values 
(torque + pressure). 


Measurement 2 = Gauge pressure 10...20 bar 

Use the System Tester to build up test pressure, 
applying a corresponding number of pulses. 
Set torque wrench to bottommost value (depending 
on pressure) according to boundary value window 
(p. D39-213). 

Repeat process as described for measurem. no. 1. 

Measurement 3 = Gauge pressure 20. ..40 bar. 

Repeat process as described for measurements 
1 and 2, respectively. 


Compare actual values obtained in measurements 
1/2/3 with values specified on p. D39-213. 
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Procedure 


Execution / Notes 


Example: 

Measurement 2 = Gauge pressure 10.. .20 bar 

Actual values: Gauge pressure = 13 bar, 
locking torque measured = 240 Nm (1 77 ftlb) 

Specified value according to table at 13 bar: 
120. ..300 Nm (88. ..221 ftlb) 

Measurement 2 o.k. since results are within the 
tolerance band (boundary value window) 

- Measurement 4 = Minimum locking torque of 


- Measurement 5 = pilot pressure valve 

Proceed to pressure release position and read off 
pressure at gauge. Specified value: approx. 
3.0. ..4.5 bar. If measurements are out of limits, 
repeat process, starting from low pressure - max. 
20 bar. In this case, release pressure by switching 
off ignition. 


500 Nm (369 ftlb) must be 
ensured. Equivalent pressure 
60 bar or higher 
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Procedure 


Execution / Notes 


4. With the System Tester switched off 
(to ensure that only pilot pressure is 
present at the measuring line), 
remove pressure gauge complete 
with connecting lines. 
Install bleeder valve and bleed 
transverse lock. 
Correct reservoir fluid level. 


5. Check lock hydraulics for leaks. 
Disconnect System Tester. 
Install rear brake caliper. 


Open measuring line and transverse lock cylinder 
carefully (observing pilot pressure). Remove 
measuring line and fit bleeder valve. 

Bleed transverse lock using System Tester 9288, 
with bleeding device connected to reservoir and 
switched on (vent line clamped off). 
Follow by correcting reservoir level (to a level 
between MIN and MAX mark) with accumulator 
fully charged. 

Screw on reservoir lid, open vent line at reservoir 
again. 



992-D39 


- Check hydraulic lines for outside leaks, controlling 
full system pressure at lock cylinder using System 
Tester 9288. 

- Then disconnect System Tester. 

- Tighten brake caliper mounting bolts to 
85 Nm (63 ftlb). 


6. Fit rear left-hand wheel housing 
inner panel. Fit rear wheels. 
Take vehicle for a short test drive 
(to check lock and brake operation). 
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Locking torque-to-pressure limits 


Locking torque (Nm) (ftlb) 



0 20 40 60 

Pressure (bar) 
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Checking pilot pressure valve of lock hydraulics (lock operation) 

General 

Normally the pilot pressure valve is checked within the scope of measuring the friction coefficient of 
the transverse lock (test item 3). 

A pilot pressure valve (arrow) is located ahead of the transverse lock slave cylinder on the left-hand 
transmission side. 

If pilot pressure is too high, squeal noises may result. Due to wear and vehicle dynamics constraints, 
zero pilot pressure is also to be avoided. When replacing components, do not confuse with the 
PDAS pilot pressure valves designated for the 911 Carrera 4. 



993- D39 

Specifications / identification of the pilot pressure valves 


Type 

Specification 

Identification 

911 Carrera 4 

approx. 2.0 to 3.5 bar 

2 - 3 stamped on valve 

928 with PSD 

approx. 3.0 to 4.5 bar 

3-4 stamped on valve 
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Checking pilot pressure valves 


Procedure 


Execution / Notes 


1. Prepare vehicle for pilot pressure 
valve check. 

Operations: 

- Connect pressure gauge to lock 
slave cylinder, 

- Connect System Tester 9288 to 
diagnosis socket. 

- Bleed pressure gauge. 


Connect ring flange (No. 3) to measuring line 
(No. 2). Proceed by fitting this assembly complete 
with banjo bolt, seals and fitting (Nos. 4, 5 and 6), 
to the lock cylinder, replacing the bleeding valve. 
Connect high-pressure measuring line (No. 2) to 
pressure gauge. 

Important note 

Tigthen Nos. 4 and 6 carefully and lock when 
tightening, making sure the parts do not bind. 
If this is not observed, the fitting (No. 6) may 
shear off. 
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Procedure 


Execution / Notes 


2. Check pilot pressure valve opera- 
tion as described below: 

Use System Tester 9288 to activate 
transverse lock solenoid (Drive finks / 
Check transv. lock menu) with 1 - 2 
pulses. 

Then switch to pressure reduction 

position and read off gauge pressure 

after a short interval (to allow for 

gauge damping). 

For specifications, refer to 

p. D39-215. 

3. Follow check by bleeding the 
transverse lock and correcting the 
reservoir level. 


- Connect System Tester 9288 along with adapter 
line 9288/1 to diagnosis socket (located next to the 
passenger's seat under the booster cover). 
Bleed pressure gauge by clocking lock solenoid 
valve complete with System Tester in "Drive links / 
Bleed position 11 menu and allow brake fluid to es- 
cape from the pressure gauge at the bleeder valve 
until it is free from air bubbles. (Use collector bottle) 
For this purpose, leave bleeding device connected 
to reservoir and leave bleeding line clamped. Bleed- 
ing pressure approx. 1.5 - 2.0 bar. 
Close bleeding valve and press stop buttom. Select 
pressure reduction position. 
Switch off bleeding device. 


Important note 

If pilot pressure is too high (before replacing a valve), 
build up a lower pressure and reduce pressure by 
switching off the ignition, thus deviating from the 
previous testing procedure. 
Pilot pressure may drop by max. 0.2 bar within 
5 minutes. 


After disconnecting the pressure gauge, use the 
System Tester (Drive links - Select bleeding 
menu) and allow brake fluid to escape at bleeder 
valve of the transverse lock slave cylinder until fluid 
is free from air bubbles. 

Correct reservoir level with accumulator fully 
charged (after pump unit has switched off automat- 
ically). Do not fill above "max. mark". 
Screw on reservoir lid. Open venting line at reser- 
voir again. Disconnect System Tester 
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Lateral acceleration sensor 


Installation position 

The lateral acceleration sensor has been 
installed on a support welded in under the LH 
seat. 

The sensor is required for the electronically 
controlled limited slip differential. 
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Important notes 

The sensor must not be exposed to extreme 
accelerations which may, for example, be 
caused by throwing, falling down or shocks. 


Installation 

The sensor is fastened onto a welded -in sup- 
port (2 bolts). The correct installation position 
(sensor in horizontal position) will be obtained 
automatically, if the welded-in support has not 
been deformed. 

If the support has been deformed (due to an 
accident), it has to be readjusted using a 
bubble level: 

For this purpose, park the vehicle on level 
ground. 

After installation, check the sensor for proper 
functioning. 


Checking 

Notes on checking 

Checking relates to the following aspects: 
-correct installation position of the sensor 
- sensor function 


After an accident, the sensor must always be 
checked. If the sensor is out of specifications, 
it has to be replaced. 
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The 55-pin ABS 2 LED adapter lead (see item 
1), a multimeter, a shop trolley jack and a 
measuring tape are required for this test. The 
55-pin adapter lead required to run an ABS 
test on the Carrera 4 (964) and the 928 with 
PSD (instead of the 35-pin adapter lead) has 
3 outputs incorporated for testing the longitudi- 
nal and lateral acceleration sensors. 
The longitudinal acceleration sensor is only 
fitted to the Carrera 4 (964). 

Manufacturer of the adapter lead: 

Robert Bosch GmbH 
Dept.: KH/VKD 2 
Postfach 41 09 50 
D-76225 Karlsruhe 
Phone: 0721/942-0 
Fax: 0721/9422187 

Supplier of the adapter lead: 

Authorized dealer 
Part No. KDAS 0003/7 


1. With the ignition switched off, take off the 
ABS/PSD control unit connector and con- 
nect it to the 55-pin ABS 2 LED adapter lead. 

Note 

The following tests can be carried out with or 
without the ABS 2 LED tester being connected. 
The 3 outputs are identified by special symbols 

A - Signal of longitudinal acceleration sensor 
B = Signal of lateral acceleration sensor 
C = Ground contact for both sensors 
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2. With the vehicle in normal position, check 
and record the voltage reading at the lateral 
acceleration sensor (with the ignition 
switched on). 

Specification: 2.7 ± 0.14 volts. 

Normal position means: Vehicle must be on 
a level surface. If the vehicle was off the 
ground before the test, slacken the suspen- 
sion if required (move vehicle a few yards 
and jounce front and rear ends of vehicle 
several times). 

If the reading deviates from the specifica- 
tion, continue with the assessment table 
at the end. 
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3. Establish a ground clearance of approx. 
150 mm at the left front wheel by lifting the 
vehicle at the left front jacking point. Read 
off and record sensor voltage value. 
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4. Lower left front side of vehicle. Then raise 
vehicle at the front right end in the same 
manner by approx. 150 mm. Read off and 
record sensor voltage value. 


5. Assess readings according to the below 
table. Correct any faults that may be present. 
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Assessment table for sensor tests 


Test item / 
Notes 


Requirements 

Fault / Troubleshooting 


Sensor installation position 
via output voltage 

The sensor is supplied 
with an input voltage of 
5 volts across the ABS /PSD 
control unit The output volt- 
age is 2.7 volts, provided that 
the sensor is in a horizontal 
position and fully operative. 


Specified reading: 

2.7 ± 0.14 volts when the vehicle is on a level surface 
(ignition is switched on). 

If the reading exceeds or falls below the specification, this 
means that the sensor bracket is bent or that the sensor is faulty. 

If no voltage is displayed, the wiring has gone open circuit, the 
sensor is faulty or an incorrect socket was used at the test lead. 
Check wiring rouring according to wiring diagram if requried. 
Some faults (open circuit / short circuit, sensor fault) are stored 
in the fault memory of the ABS/PSD control unit. The fault mem- 
ory (in PSD system) must therefore be read out with System 
Tester 9288 and erased after the fault has been eliminated. 


Sensor operation 

To test, raise vehicle once at 
front right and once at front left 
by approx. 150 mm in each 
case. 

This must result in an exactly 
predefined change of the volt- 
age. 

Use the above measurement 
(initial reading obtained with 
vehicle on level surface) as a 
reference. 


Specified display: 

Based on the initial reading, the voltage must be higher when 
the left side is raised and lower when the right side is 
raised. 


Example: 
Initial reading 
Raised at front left 
Raised at front right 


2.65 V 
Z85 V 
2.46 V 


If the voltage does not change when the vehicle is raised (by 
the same amount on left and right), this means that the sensor 
is faulty. 

Read out fault memory (in PSD system) with System Tester 
9288 after eliminating the fault and erase the fault memory as 
required. 
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PSD - Diagnosis with system tester 9288 

General information 

The PSD/ABS control unit is suitable for self- 
diagnosis. This means that the control unit 
can detect, store and output certain faults of 
the PSD and the ABS. 

Diagnosis is performed with system tester 
9288 in combination with the adapter lead 
9288/1 and the corresponding module (depen- 
ding on the language in question). 
The diagnosis socket is located next to the 
passenger's seat underneath the booster co- 
ver. Positive potential is permanently connec- 
ted to the PSD/ABS control unit in order to 
prevent detected and stored faults from being 
deleted when the ignition is is switched off. 

PSD diagnosis is not possible with the engine 
running. 

Overview of available PSD menus 


1 = DTC memory 

2 = Drive links 


1 = DTC memory see Page D39 - 226 

2 = Drive links 

Submenu: 

Bleeding see Page D39 - 202d 

Checking the transverse lock 

see Page D39 - 203 
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Connector pin assignment for control unit (PSD/ABS) 
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1 - Voltage, terminal 15 

2 - Operation of ABS rear-axle solenoid 

valve 

3 - Ground, ABS solenoid valve, front right 

4 - K wire from diagnosis 


10 - Speed sensor output at rear right for RDK 

(tire pressure monitoring system) control 
unit 

11 - Voltage, terminal 30 

12*- Speed sensor output at rear left for 
RDK control unit* 


5 - Operation of pump motor relay on hydrau- 

lic unit 

6 - Free 

7 - Operation of valve relay on hydraulic unit 


13 - Free 


14 - Free 


15 - Voltage supply (+5V) for acceleration sen- 
sor 


8 - Free 


9 - Ground of acceleration sensor 


16*- Speed sensor output at front right for 
RDK control unit* 


* additionally for vehicle speed. PIN 16 (front left) on mod. 1991/ 1992. PIN 12 (rear left) as of 
mod. 1993. 
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17 - Monitoring, voltage supply for ABS so- 

lenoid valves 

18 - Free 

19 - Operation of ABS solenoid valve, front left 

20 - Voltage for valve and motor relays on hy- 

draulic unit 

21 - Operation of transverse lock solenoid valve 

22 - Operation of ABS solenoid valve, front 

right 

23 - Monitoring of voltage supply for lock so- 

lenoid valve 

24 - Operation of ABS warning lamp 

25 - Free 

26 - Free 

27 - D + (Terminal 61 / charge) 

28 - Free 

29 - Brake light switch 

30 - L wire from diagnosis 

31 - Pump motor monitoring (hydraulic unit) 

32 - Free 

33 - Free 

34 - Signal from lateral acceleration sensor 

35 - Operation of instrument cluster: PSD off 

36 - Free 


37 - Ground, ABS solenoid valves, front left + 

rear axle 

38 - Free 

39 - Free 

40 - Indicator lamp (green) for PSD function 

41 - Free 

42 - Ground, shield, speed sensor at rear right 

43 - Signal, speed sensor at rear right 

44 - Ground, shield, speed sensor at rear left 

45 - Signal, speed sensor at rear left 

46 - Ground, shield, speed sensor at front right 

47 - Signal, speed sensor at front right 

48 - Ground, shield, speed sensor at front left 

49 - Free 

50 - Signal, speed sensor at front left 

51 - Free 

52 - Electronics ground 

53 - Speed sensor output at front right for RDK 

control unit 

54 - Free 

55 - Free 
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DTC memory 

Overview of the possible fault displays 


§5: Transverse lock 
valve 

S555S5S5SS5555S5555555S 


DTC 


11 


55: Lateral acceleration 

sensor, 

short circuit/ discont . 
55555555555555555555555 


12 


55: Lateral acceleration 
sensor, 

signal implausible 
55555555555555555555555 


13 


55: Transverse lock, 
deviation 

555SSS555S5SS55S5SS5S55 


14 


55: Control unit 
defective 

5S555555555SSS5S5555SS5 


15 


55: Speed 
front left 


55555555555555555555555 


21 


55: Speed 
front right 

S55SS55S55S555555555555 


22 


55: Speed sensor, 
rear right 

S55S55S5S5SSS5S5SSS5SS5 


55s Speed sensor, 
rear left 

SSS55SS5555555555555555 


55: ABS valve, 
front left 

55555555555555555555555 


55: ABS valve, 
front right 

55555555555555555555555 


55: ABS valve, 
rear axle 

SSSS55SSSS555S5555S5555 


55: Valve relay 


55555555555555555555555 


55: Return pump 


SS5S5S55555555S5S555555 
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Fault overview/Troubleshooting (diagnosis/test plan) 


Test point DTC Fault display (short fault text) Page 

1 11 Transverse lock valve D39 - 230 

2 12 Lateral acceleration sensor, D39 - 232 

short circuit/discontinuity 

3 13 Lateral acceleration sensor, D39 - 233 

signal implausible 

4 14 Transverse lock, deviation D39 - 234 

5 15 Control unit defective D39 - 235 

6 21 Speed sensor, front left D39 - 236 

7 22 Speed sensor, front right D39 - 238 

8 23 Speed sensor, rear right D39 * 238 

9 24 Speed sensor, rear left D39 - 238 

10 31 ABS valve, front left D39 - 238 

1 1 32 ABS valve T front right D39 - 240 

12 33 ABS valve t rear axle D39 - 240 

13 34 Valve relay D39 - 241 

14 35 Return pump D39 - 245 


PSD diagnosis/Troubleshooting 

Printed In Germany XXXV, 1995 


D39 - 227 


39 


Differential, transaxle system 


928 


DTC memory / Troubleshooting 

Important notes 

If warning displays light up and/or faults are 
shown in the DTC memory of the PSD/ABS, 
they may also have been triggered by the fol- 
lowing problems: 

— Control unit supply voltage less than 9.5 
Volt (undervoltage) 

— Control unit plug disconnected. 

— Contact resistance caused by poor 
ground connections, leading to differen- 
ces in potential or inadequate shielding of 
speed sensors. The poor ground connec- 
tion may not only occur at the affected 
components, but also at other important 
grounding points. 

— lmportarvt:The warning "PSD off' may ap- 
pear in the display fields of the instrument 
cluster, even though no fault is stored in 
the DTC memory. Check the lock hydrau- 
lics (lock operation) in this case (as of 
Page D39-247). 


Combined plug connections - distinguish- 
ing between wires 

In the brake pad wear, speed sensor and HF 
sending unit wiring there are several com- 
bined plug connections of similar pattern. In 
this area, the wires can be distinguished as 
follows: 

— Shielded wires for the speed sensors and 
HF sending units. 

— 2 wires with a protective tube for brake 
pad wear. 

— One pin and one socket exist on the HF 
sending unit plug connections. The speed 
sensor plug connections possess 2 pins 
as well as 2 sockets on the opposite side. 

— Two combination connectors are located 
one above the other in the spare tire 
area. The wires are identified there with 
L = rear left and R = rear right. 


Troubleshooting aids 

When measuring with the multimeter at the 
control-unit plug, make up 1 or 2 auxiliary 
leads in your own workshop, each with 2 flat 
pin plugs No. 17.457.2, to avoid damaging 
the plug contacts in the control-unit plug du- 
ring the test. 
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Replacing the hydraulic unit 

After installing/bleeding the ABS hydraulic 
unit, carry out a complete ABS test with the 
ABS 2-LED tester. 


Test-drive after eliminating the fault. 

Clear the DTC memory after eliminating the 
fault. Perform a test drive and then read out 
the DTC memory again. 
If necessary (e.g. in the case of a fault in the 
speed sensors), also clear the DTC memory 
of the RDK control unit. 
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Fault, DTC Possible causes, remedy, notes 

Test point 1 

Transverse lock valve No feedback signal from valve to control unit. 

DTC 11 

1. Switch off the ignition. Pull the plug off the control unit. 
Check that circuits at plug are not interrupted. 

PIN 21 to PIN 23 
PIN 21 to PIN 17 

If necessary, interrupt the wiring path (plug on transverse lock 
solenoid valve) and localize the discontinuity by reference to the 
wiring diagram. 



2. Pull off valve relay (No. 1) on the hydraulic unit. (Remove wheel 
housing cover at the front-left side). 

Check for a short circuit to plus or ground in the wiring path, as 
described in point 1, by measuring at PIN 21. 
If there is a fault in the wiring path, separate it as described in 
point 1 so that the unwanted connection to the positive or nega- 
tive side can be located. 
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Fault, DTC 


Possible causes, remedy, notes 


For this purpose, disconnect the plug connection on the trans- 
verse lock solenoid valve (arrow). The transverse lock solenoid 
valve is located beneath the rear left wheel housing cover. 
Nominal value 2,„4Q between the PINs on the valve block. 
Nominal value not OK: Replace the transverse lock solenoid valve. 


4. Check that the valve relay is energized (voltage present at so- 
lenoid valves of ABS and PSD). 

Connect all plugs and the relay for this purpose. Push back the 

protective tube on the transverse lock valve plug (in the wheel 

housing on the rear left). 

Switch off the ignition, then switch it on again. 

Battery voltage must be present at the black wire. 

If no battery voltage is present: Continue with test point 1 3/DTC 
34 (valve relay). Note testing instructions (see below). 

If voltage is present, try replacing the PSD/ABS control 
unit (output stage defective). 

Notes on testing 

If a plug for the power supply to the solenoid valves (ABS or differen- 
tial lock) is detached while the ignition is switched on, the valve relay 
is de-energized. Even if the plug is then reconnected, the relay will 
not be re-energized until the ignition has been switched off and on 
again. 
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Fault, DTC 


Possible causes, remedy, notes 


Test point 2 

Lateral acceleration 
sensor, short-circuit/ 
discontinuity 
DTC 12 


Wiring between control unit and lateral acceleration sensor not in 
working order (discontinuity, short circuit to plus or short circuit to 
ground), or the lateral acceleration sensor itself is damaged. 
The following wiring is installed: 

- Power supply to sensor (5 Volt) = 

PIN 15 at control unit - PIN 3 at sensor 

- Ground for sensor = 

PIN 9 at control unit - PIN 1 at sensor 

- Signal from sensor to control unit 

(2 J ± 0.14 Volt with car in normal-load position) = 
PIN 34 at control unit - PIN 2 at sensor 

1 . Check power supply (approx. 5 Volt) at the sensor plug after de- 
taching it, with the ignition switched on. PIN 1 (-) and PIN 3 (+). 

Note 

The sensor is located under the left-hand seat. 
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2. Check for discontinuity or short circuit to ground at the wire 
between PIN 2 at the sensor plug and PIN 34 at the control unit 
plug after this has been detached. 

3. Connect the plug to the sensor. Check the installation position of 
the sensor and its function by testing the output signal. To make 
this check, connect the 55-pin ABS 2-LED adapter lead to the con- 
trol unit plug. Connect the multimeter to sockets B and C. 

For the measuring procedure and nominal values, see Pages 
D39-219...D39-222. 


D39 - 232 


PSD diagnosis/Troubleshooting 

Printed in Germany -XXXV, 1996 


928 


Differential, transaxle system 


39 


Fault, DTC 


Possible causes, remedy, notes 



2039-39 


Test point 3 

Lateral acceleration 
sensor, signal implausible 
DTC 13 


Signals from lateral acceleration sensor to control unit are incorrect. 
The sensor has a mechanical defect or its installation position is in- 
correct. 

1 . Check lateral acceleration sensor, 
Pages D39-219 .„ D39-222. 


2. Replace the sensor if necessary. No repair work on the sensor is 
permitted. 


3. After eliminating the fault, repeat the test. 


PSD diagnosis/Troubleshooting 

Printed in Germany -XXXV. 1996 


D39 - 233 


39 


Differential, transaxle system 


928 


Fault, DTC Possible causes, remedy, notes 


Test point 4 

Transverse lock, During the transverse lock regulating phase, the monitoring circuit in 

deviation ^ e PSD/ABS control unit has identified excessive variations be- 

tween the nominal and actual values. 


DTC 14 


Possible faults 

- Lock control circuit poorly bled (lock operation hydraulics) 

- Lock hydraulics leaking 

- Lock solenoid valve has a mechanical defect 

- Lock cylinder does not retain preset pressure (leaking through re- 
lief bore) 

- Inadequate signal from a rear wheel speed sensor 

- Fault in transverse lock plates 

- Insufficient hydraulic pressure builds up at plates, e.g. because 
thrust-bearing bolt of engaging lever is wrongly adjusted (enga- 
ging lever makes contact). 

Procedure 

1 . Check lock hydraulics for external leaks. Replace defective parts 
if necessary. 


2. Repeat bleeding procedure for lock control circuit (lock hydrau- 
lics). If new parts have been installed, the lock must be bled as ap- 
propriate (Page D39-202d). 


3. Check speed sensor signals (Pages D39-236 .039-238). 


4. Measure thickness of plates with lock measuring cylinder (special 
tool 9514). Page D39-202e. 


5. Check pressure at locking torque (friction value of the lock) 
(Pages D39-203...D39-213), 
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Fault, DTC 


Possible causes, remedy, notes 


Test point 5 

Control unit defective 
DTC 15 


Before replacing the control unit, check whether: 

- there is any electrical interference from the ignition voltage (for ex- 
ample, if the spark plug caps are not correctly attached) 

- there are any differences in potential caused by contact resistance 
(missing or poor ground connections). 

Important: 

A poor ground connection may occur not only at the affected compo- 
nents but also at other important grounding points, 

- ground contact is present at control unit plug PINs 3, 52 and 37. 
These wires are connected to ground point IV or V (at the steering 
console in the case of left-hand drive vehicles / over the central 
electrical system in the case of right-hand drive vehicles). 
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Important 

When replacing the PSD/ABS control unit, make sure that it is not 
confused with the PDAS/ABS control unit from the 911 Carrera 4 
(964). 

Distinguishing feature on P. D39-236. 


PSD diagnosis/Troubleshooting 

Printed in Germany -XXXV, 1995 


D39 - 235 


39 


Differential, transaxle system 


928 


Fault, DTC 


Possible causes, remedy, notes 


Test point 6 

Front left 
wheel sensor 
DTC 21 


No signal from speed sensor reaches control unit, or signal is incorrect 
/ unrealistic. 

Important: This fault is also indicated if the PDAS/ABS control unit for 
the 911 Camera 4 (964) is installed. 

If assembly work has already taken place, check that the correct con- 
trol unit has been installed. 
Distinguishing feature: part number. 

928 control unit with PSD = 928 618 

911 Carrera 4 control unit = 964 618 



1. Pull off the control unit plug. Measure the internal resistance / 
check continuity between PIN 50 and PIN 48 on the 
plug. 

Nominal value 600.,. 1600 Ci. 

If the nominal value is not attained, check the wires and plug con- 
nections in the circuit from the front left speed sensor. 

If the nominal value (600. ..1600 Q) is not attained although the 
wires / plug connections are in working order, replace the speed 
sensor. 

Important: Perform measurement directly on the speed sensor be- 
fore replacing the sensor. 
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Fault, DTC Possible causes, remedy, notes 


2. Checking the speed sensor signal. 

For this check, use the ABS 2-LED tester or an oscilloscope. 
Connect the ABS 2-LED tester to the control unit plug with the 
55-pole adapter lead. 

If an oscilloscope is used, separate the speed sensor plug connection 
at the wheel suspension or on the spring strut dome in the engine 
compartment (see Page D39-228 for distinguishing features for 
wires). 

Connect the oscilloscope to the plug at the speed sensor side. 
Depending on the tester, select special input or secondary screen. 

Check by turning the left front wheel by hand. 
ABS tester in program switch position 6 / rotary switch for wheel 
selection to front-left wheel. Turn the wheel until the LED (No. 2) 
lights up without flickering. 

If an oscilloscope is used, turn approx. 1 revolution per second. 



D38/45-20a 

Nominal values / nominal display 

ABS 2-LED tester = > 2.0 

Oscilloscope = sine wave > 2 Volt 

(measured value: peak to peak) 

Possible causes of deviations: 

- Air gap at speed sensor too large / too small 
(check installation). 

- Pulse wheel damaged or corroded 

- Wheel bearing play too large 
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Fault, DTC 


Possible causes, remedy, notes 


Test point 7 

Front right 
speed sensor 
DTC 22 


General procedure as for DTC 21 (test point 6) 

1 . Internal resistance / continuity between PIN 47 and PIN 46 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the front right wheel. 


Test point 8 

Rear right 
speed sensor 
Rear left 


General procedure as for DTC 21 (test point 6) 

1. Internal resistance / continuity between PIN 42 and PIN 43 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the rear right wheel. 


Test point 9 

Rear left 
speed sensor 
DTC 24 


General procedure as for DTC 21 (test point 6) 

1. Internal resistance / continuity between PIN 44 and PIN 45 at control 
unit plug. 

2. Speed sensor signal: If the ABS tester is used, turn the wheel 
selector switch to the rear left wheel. 


Test point 10 

Front left 
ABS valve 
DTC 31 


Certain faults in the ABS valve area (short circuit to plus or short circuit 
to ground in a control wire) can also be shown as a valve relay fault 
by the 9288 system tester. 

A fault in the ABS valve circuits is normally stored as an 

ABS valve fault in the DTC memory of the control unit. 

When the DTC memory is read out, it is possible in the above situation 

for two faults to be displayed (ABS valve and valve relay). 
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Fault, DTC Possible causes, remedy, notes 


1. Switch off the ignition and pull the plug off the control unit. Check 
PIN 19 of plug to PIN 17 and to PIN 23 for continuity. 
If necessary, interrupt the circuit (plug at hydraulic unit) and localize 
the discontinuity by reference to the wiring diagram. 



2. Pull off the valve relay (7-pole) at the hydraulic unit. 

Check for a short circuit to plus or to ground in the circuit as de- 
scribed in point 1 by measuring at PIN 19. 

If a fault is detected, interrupt the circuit as described in point 1 in or 
der to localize the incorrect short-circuit to plus or to minus. 

3. Check resistance between PIN 19 of the plug and terminal 30 at the 
valve relay. 
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If nominal value is obtained: proceed with point 4. 

If nominal value is not obtained: 

Pull off the 12-pole plug at the hydraulic unit. 

Check internal resistance of the ABS solenoid valve. Measure 

between PIN 1 and PIN 4 (at the hydraulic unit). 

Nominal value 0J...1.7 Q. 

If nominal value is incorrect: replace the hydraulic unit. 
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Fault, DTC Possible causes, remedy, notes 


4. Check whether the valve relay is energized (voltage is present at the 
solenoid valves). 

To make this check, connect all plugs and the relay. Push back the 
protective tube on the transverse lock valve plug (in the wheel hous- 
ing at the rear left). 
Switch the ignition off, then on again. 
Battery voltage must be present at the black wire. 
If no voltage is present: continue with DTC 34 (valve relay). Comply 
with the testing notes. 

If voltage is present, try replacing the PSD/ABS control unit (output 
stage defective). 


ABS valve DTC 32 


Testing notes 

If a voltage supply plug to the solenoid valves (ABS valves or diffe- 
rential lock) is pulled off while the ignition is switched on, the valve 
relay will be de-energized. It is not re-energized when the plug is re- 
connected until the ignition has been switched off and on again. 


Test point 11 

Front right Comply with note under test point 10: Front left ABS valve (DTC 31). 


When troubleshooting, proceed as for DTC 31 , but use PIN 22 instead 
of PIN 19 on the control unit plug. 

To check the internal resistance of the ABS valve (after pulling off the 
12-pin plug at the hydraulic unit), measure between PIN 3 and PIN 4 
(instead of PIN 1 and PIN 4). 


Test point 12 

Rear axle Comply with note under test point 10: Front left ABS valve (DTC 31). 

ABS valve 

DTC 33 For troubleshooting, proceed as for DTC 31 , but use PIN 2 instead of 

PIN 19 of the control unit plug. 

To check the internal resistance of the ABS valve (after pulling off the 
12-pin plug at the hydraulic unit), measure between PIN 5 and PIN 4 
(instead of PIN 1 and PIN 4). 
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Fault, DTC 


Possible causes, remedy, notes 


Test point 13 

Valve relay 
DTC 34 


Certain faults in the ABS valve area (short circuit to plus or short circuit 
to ground in a control wire) may also be shown as valve relay faults 
by the 9288 system tester. 

A fault in the ABS valve circuit is normally stored as an 

ABS valve fault in the DTC memory of the control unit. 

In the case described above, when the DTC memory is read out the 

display of two faults is possible (ABS valve and valve relay). 

1. Switch off the ignition. Pull off the control unit plug. 
Check the control circuit (wire with relay) - from PIN 20 to PIN 7 - for 
any discontinue short circuit to ground and short circuit to plus. 
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If no fault is found, proceed with 2. 


If there is a discontinuity, short circuit to plus or short circuit to 
ground, pull off the valve relay. Check the wires between terminal 85 
on the relay base and PIN 7 on the control unit plug and between ter- 
minal 86 and PIN 20. 

If the wires are in working order, replace the valve relay. 
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Fault, DTC Possible causes, remedy, notes 


2. Measure resistance between the following PINs at the control unit 
plug: 

PIN 19 to PIN 17 
PIN 22 to PIN 17 
PIN 2 to PIN 17 
Nominal value approx. 1...2 Q 

PIN 21 to PIN 23 

Nominal value approx. 2...4Q 

If the nominal value is correct, proceed with 3. 

If incorrect values are obtained, localize the fault as appropriate. 
From PINs 19, 22, 2 to PIN 17 = ABS valves + wiring. 
From PIN 21 to PIN 23 = Lock valve + wiring. 

Re ABS valves + wires 

Pull off the 12- pole plug at the hydraulic unit. 
Measure the internal resistance of the solenoid valves. 
PIN 1 to PIN 4 
PIN 3 to PIN 4 
PIN 5 to PIN 4 

Nominal value approx. 0.7. ..1 .7 Q 

Nominal value not obtained: replace hydraulic unit. 
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Fault, DTC 


Possible causes, remedy, notes 


Re transverse lock valve + wiring: 

Separate plug connection at the transverse lock valve (arrow). 
Measure internal resistance of the solenoid valve. 
Nominal value 2.. .4 Q 

If an incorrect value is obtained: Replace transverse lock valve. 



3. Pull off valve relay (7-pole) at hydraulic unit. Measure at control unit 
plug PIN 17 in order to determine whether there is a short circuit to 
plus or to ground. 

If necessary, interrupt the circuit at the hydraulic unit plug (12-pole) 
and localize the fault by reference to the wiring diagram. 

4. Check whether voltage is present at terminal 87 of the relay base 
when the valve relay is pulled off. Required display: approx. 12 Volt 
(battery voltage). 

5. Measure resistance between terminal 87 a on the relay base and 
the ground wire at the pump motor 

Nominal value * 2. ..4 Q. The prerequisite is here is that the ground 
wire and the ground point are in working order. 
If necessary, replace the hydraulic unit (resistance in relay base has 
increased in valueV 
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Fault, DTC Possible causes, remedy, notes 


6. Check wires from terminal LI on the relay base 
to PIN 24 on the control unit plug and 
from L2 to PIN 35 for discontinuity. 

Important: The test from L2 to Pin 35 can be performed only if the 
warning contact of the pressure warning switch is closed (see wiring 
diagram). 

This means that the pump for the lock hydraulics must have opera- 
ted beforehand (system pressure greater than 140 bar). 


7. Check that the valve relay is energized (voltage present at the so- 
lenoid valves). 

Connect all plugs and the relay. 

Push back protective tube on the transverse lock valve plug (at the 

rear left in the wheel housing). 

Switch the ignition off, then switch it on again. 

Battery voltage must be present at the black wire. 


If no voltage is present, try replacing the valve relay, or test the relay 
with the ABS 2-LED tester in order to determine whether it is 
actually defective. 

If the LED of the ABS tester fails 
to light up steadily in program 
switch position 5 with the ignition 
switched on, the relay is defective. 



8. If the valve relay is in working order, try replacing the PSD/ABS con- 
trol unit (output stage defective). 
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Fault, DTC Possible causes, remedy, notes 

Test point 14 

Return pump, 1. Switch off the ignition. Pull off the plug at the control unit. Check 

DTC 35 control circuit (wire with relay) - PIN 20 to PIN 5 - for discontinuity 

and short circuit to ground/to plus. 



If no fault is found, proceed with 2. 

If there is a discontinuity, short circuit to plus or to ground, pull off 
the motor relay. Check wiring between terminal 85 at the relay base 
and PIN 5 on the control unit plug, and between terminal 86 and 
PIN 20. 

If the wiring is in working order: Replace the motor relay. 



2, Pull off the motor relay. Battery voltage (approx, 12 Volt) must be 
present at terminal 87 of the relay base. 


3. Bridge terminals 30 and 87 at the relay base. 
If the return pump does not run, continue with 4. 

If the return pump runs: 

Check wire from terminal 30 on the relay base to PIN 31 at the con- 
trol unit plug. If the wire is in working order: Replace the motor relay. 
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Fault, DTC Possible causes, remedy, notes 


4. Check connections at ground wire (1) and plus wire (2) (contact re- 
sistance). 

Bridge terminals 30 and 87 at the relay base and check whether volt- 
age is present at the connection point (3). 
If voltage is present (but the return pump is not running): Replace 
the hydraulic unit (defective return pump). 



D39 - 246 


PSD diagnosis/Troubleshooting 

Printed in Germany - XXXV, 1995 


928 


Differential, transaxle system 


39 


Check lock hydraulics (energy production) 

General information 

The hydraulics comprises the high- pressure pump, solenoid valve, pressure reservoir and supply 
tank. The components are located on on a joint bracket in the rear-left wheel housing. 

The brake fluid for operating the transverse lock is obtained from the piston reservoir mounted on 
the high pressure pump. The operating pressure is between 140 and 180 bar. The pump is activated 
via a pressure warning switch. 

The solenoid valve familiar from the ABS system controls the functions pressure increase, pressure 
maintenance and pressure reduction, and applies pressure to the slave cylinder of the transverse 
lock. 


Important note 

Check hydraulics of the lock (energy production) if "PSD off" appears in the display fields of the in- 
strument cluster even though no fault is stored (following pages). 
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Check hydraulics of the lock 

This comprises: check of the lock hydrau- 
lics without pressure gauge (special tool 
9509). 

Precondition 

Read out DTC memory with system tester 
9288. No fault stored. 

1 . Jack up the vehicle on one side until a rear 
wheel can be turned freely. 

2. Switch on system tester 9288. Select lock 
test (system PSD/ Drive Links menu). 

3. Pulse transverse lock (pressing function key 
1 on tester once = 1 pulse) and simulta- 
neously turn the rear wheel. 

4. The wheel must be completely fixed 
(locked) after several pulses. 

Caution: If the vehicle is fully raised, hold 
the opposite rear to keep it from turning. 

5. If the wheel does not lock, continue with 
troubleshooting "System depressurized". 
If the wheel does lock, continue with trou- 
bleshooting: System pressure present. 


Tro u bleshooti ng 

If the system is depressurized, the follo- 
wing faults are possible: 

- Brake fluid reservoir (No. 12) empty 
(system leaks). 

- Voltage supply for high-pressure pump 
(No. 1) not OK (check pump relay No. 38 
and fuse in the luggage compartment). 

- Pressure warning switch (No. 2) not OK. 
Test on Page D39-251 ff. 

- High-pressure pump (No. 1) defective. 
Check pump operation by bridging terminals 
30 and 87 on the pump relay (in the lug- 
gage compartment). 

Important: Pump operating time when brid- 
ging the terminals max. 3 seconds. (Per- 
form test only once.) 

- Mechanical defect of lock solenoid valve 
(No. 9), 

The following faults are possible if system 
pressure is present: 

- Pressure warning switch (No. 2) not OK. 

- Electrical wire for activating the fault display 
"PSD off" not OK (check in combination 
with the wiring diagram). 

- High-pressure pump no longer operates (de- 
fect, or voltage supply not OK), but there is 
still a residual pressure of less than 107 bar 
in the system. This pressure is reduced 
each time the pump is operated. 
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Important note 

If the pressure warning switch (No. 2) and / or the pressure reservoir {No. 5) is detached with the 
high-pressure pump (No. 1) removed, do not set down the pump upside down (with the pressure 
reservoir connection facing down). If this is not observed , the pump might not function after instal- 
lation (air in the pump). Fast turning or shaking motions from thr normal position might make the 
pump operational again. 
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Checking locking torque (friction coefficient) of transverse lock 

Tools 



345/1 -D39/45 


No. 

Designation 

Special tool 

Order number 

Explanation 

1 

Pressure gauge 

9509 

000.721.950.90 


2 

High-pressure measuring 
line 

9509/1 

000.721.950.91 


3 

Ring flange 


999.215.027.02 


4 

Banjo bolt 


930.110.547.00 

shorten threads by 
approx. 4mm 

5 

Seal 


N 013 811 2 

2 pc. 
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Pressure tests on the lock hydraulics (energy production) 


Overview 


1 . General 


2. Pressure gauge connection 


3. Tests 


4. Nominal values/Notes 


1. General 

The following points can be checked by 
means of the pressure test on the differential 
lock hydraulics (lock control): 

- Freedom from leaks of the lock hydraulics 
(any internal leak can thus be localized) 

- Gas filling pressure of the pressure reservoir 

- Switching points for the lock hydraulics (di- 
splay "PSD off" and operating pressure). 
This is controlled by the pressure warning 
switch of the pump assembly. 


2. Pressure gauge connection 

- Depressurize the lock hydraulics. To do 
this, disconnect the electrical plug at the 
pressure pump (pump assembly) and then 
relieve the pressure at the pressure relief 
valve of the lock solenoid valve (use a col- 
lection bottle). 

Important: Wear goggles and protective 
gloves, as the pressure may be as high as 
180 bar. 



23B9-D39 

- Connect pressure gauge 9509 - in combina- 
tion with the high-pressure measuring line 
9509/1 (No. 2), ring connection (No. 3) t ban- 
jo bolt (No. 4) and two seal rings (No. 5) - 
at the lock solenoid valve instead of the 
bleeder valve. 

Important: Machine ring connection (No. 3) 
beforehand (apply face/arrow). 
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- Bleed pressure gauge (No. 1). To do this, 
connect a collection bottle to the pressure 
gauge bleeder valve (No. 1a) and open the 
valve. 

Turn ignition key to position 2 (necessary 
for pump operation). 

Plug the electrical plug onto the pump. Di- 
sconnect the electrical plug and close 
the bleeder valve as soon as no air bub- 
bles are visible anymore in the transparent 
bleeder line of the collection bottle. 
Make sure that the brake fluid reservoir is 
not sucked empty. Fill in brake fluid from 
time to time if necessary. 

Note 

Depressurize the lock hydraulics before re- 
moving the pressure gauge after the test. 
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3. Tests 

Note 

Operation of the pump is regulated by means 
of the ignition key for testing purposes. 

Position 0 = Pump off 

Position 2 = Pump on until switched off by 

the pressure warning switch. 



- In ignition key position 0, plug the electrical 
plug onto the pump. Locate the pressure 
gauge in a position where it can be seen. 

For the tests, it is expedient to observe the fol- 
lowing sequence: 

a. Pressure reservoir - gas filling pressure 

b. Switching points for the warning display 
"PSD off" 

c. Cut-in and cut-out points of the pump 

d. Leak test 

- Turn the ignition key to position 2 (pump 
starts up). 
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a. Gas filling pressure of the pressure reser- 
voir. 

Turn the ignition key to position 0 at approx. 
100 bar. Briefly open the bleeder valve on the 
pressure gauge (use collection bottle) and 
close it again immediately. The pressure drop 
on the pressure gauge should be approx. 
5 bar. Continue this process in intervals. The 
pressure reservoir gas filling pressure has 
been reached at the instant the pointer of the 
pressure gauge abruptly falls to 0 bar. 
Refer to Page D39-255 for nominal values. 


Important: Always wear goggles and pro- 
tective gloves when decreasing the press- 
ure via the bleeder valve. 


c. Checking the switching points of the 
pressure pump 

Cut-out pressure: Turn the ignition key to po- 
sition 2. The electrical plug must be plugged 
onto the pressure pump for this. 
Read off the pressure on the pressure gauge 
immediately after the pump cuts out automat- 
ically. 

Cut-in pressure: Turn ignition key to position 
2. Wait until the pump cuts out automatically 
if necessary. Carefully reduce the system 
pressure at the pressure gauge bleeder valve 
(use collection bottle) until the pump cuts in 
again. Read off the pressure on the pressure 
gauge at this moment. Refer to Page D39- 
255 for nominal values. 


b. Checking the switching points for the 
warning display in the instrument cluster. 

During pressure increase: 

Start the engine and observe the warning di- 
splay. Immediately turn the ignition key to 0 
position at the instant the warning display 
(PSD off) goes out. Read off the pressure on 
the pressure gauge. 

During pressure reduction 

Produce a system pressure of approx. 
140 bar. 

Disconnect the plug at the pressure pump. 
Start the engine. 

Reduce the pressure - in a similar manner to 
the procedure described in Gas filling press- 
ure of the pressure reservoir - until the war- 
ning display (PSD off) lights up. Read off the 
pressure on the pressure gauge. Refer to 
Page D39-255 for nominal values. 


d. Checking the tightness (pressure loss) 
of the lock hydraulics. 

Turn the ignition key to position 2. Wait until 
the pump cuts out automatically. Carefully lo- 
wer the system pressure at the pressure 
gauge bleeder valve (use collection bottle) 
until the pump cuts in again. After the pump 
cuts out automatically, turn the ignition key to 
position 0 and disconnect the electrical plug 
at the pump. Measure the pressure decrease 
over time. 

The permissible values are given on Page 
D39-255. 

Note 

Depressurize the lock hydraulics before re- 
moving the pressure gauge. 


D39 - 254 


PSD diagnosis/Troubleshooting 

Printed in Germany - XXXV, 1995 


928 


Differential, transaxle system 


39 


4. Nominal values/Notes 

Nominal values Notes 

Pressure reservoir - Gas filling pressure Replace pressure reservoir if the gas filling pres- 

new 80 ± 5 bar sure has reached or fallen below the wear limit 

wear limit 40 bar 


Switching points of the pressure warning 
switch 

PSD off 

for pressure increase 


for pressure reduction 


Warning point 
up to approx. 115 bar 
max. up to 133 bar 
as of 105 + 2 /- 5 bar 


If the actual values deviate from the nominal val- 
ues, replace the pressure warning switch. 


Cut-out point of the pump 

at the latest at approx. 180 bar 

at the earliest at approx. 160 bar 

Cut-in point of the pump 

(after pressure reduction) 140 + 5 / - 6 bar 


Read off the pressure immediately after the pump 
cuts out automatically. 


Freedom from leaks of the lock hydraulics 

Pressure reduction, starting from the cut-out 
point of the pump (precondition: the nominal 
value has been achieved) 

not below 140 bar in 30 minutes 
not below 100 bar in 3 hours 


Fill the pressure reservoir completely 2x pre- 
viously (start the pump running again after the 1st 
cut-out operation by opening the bleeder valve on 
the pressure gauge). Use a collection bottle. 
Then turn the ignition key to position 0 and di- 
sconnect the electrical plug at the pump. 
External leak: Retighten lines or replace the corre- 
sponding parts. 

Possible internal leaks: 
Refer to Page D39-256 
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Nominal values Notes 


Possible internal leaks: 

- Lock solenoid valve 

- Pump assembly 

First check the lock solenoid valve. Then remove 

the pressure line from the pump assembly (with 

the system depressurized). 

Connect high-pressure measuring line 9509/1 

(No. 2) - without ring connector - to the pump 

assembly. 

Repeat the test. If the nominal values are now 

achieved, replace the lock solenoid valve. 

If the nominal values are not achieved, the fault 

lies in the pump assembly. 

Replace faulty parts and bleed the system. 

Caution: Wear goggles and protective gloves 

when reducing pressure via the bleeder valve. 
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Removing and installing pressure 
warning switch of lock hydraulics 

Removal 

1 . With the ignition key in position 0, pull off 
both plugs at the pump assembly. 

2. Completely de pressurize the system. To do 
this, slowly open the bleeder valve on the 
lock solenoid valve and drain the brake fluid 
into a collection bottle. 

Important: The system is under a press- 
ure of up to 180 bar, Wear goggles and 
protective gloves. 

3„ Remove pressure warning switch (No. 2} 
with special tool 9524. Prevent the pump as- 
sembly from turning while loosening the 
switch. 

Important: First clean the area around the 
pressure warning switch and cover it with 
lint-free cleaning cloths to trap the small 
amount of residual brake fluid that emerges. 
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Installing 

1. Screw in the pressure warning switch (No. 
2) and tighten to a torque of 26 Nm (19 ft- 
lb). Replace the O-ring if necessary. Pre- 
vent the pump assembly from turning while 
tightening the pressure warning switch. 

Note 

Wet the sealing ring with brake fluid only. 
Never use brake cylinder paste. Absolute cle- 
anliness is essential. Use only lint-free clea- 
ning cloths. 

2. If there is an electrical fault at the pressure 
warning switch, always replace the hydrau- 
lic pump relay (in the luggage compartment) 
as well. 
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3. Attach plug to pressure warning switch 
(plug on the pump side remains discon- 
nected at this point). 
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4. Partially bleed the lock hydraulics as follows: 
With the ignition switched on, open the blee- 
der valve on the lock solenoid valve. Attach 
the electrical plug to the pump. As soon as 
brake fluid emerges free from air bubbles, 
pull off the electrical plug and close the blee- 
der valve. 

Next, charge the pressure reservoir com- 
pletely. To do this, attach the electrical 
plug. As soon as the pump is heard to 
switch off, pull off the electrical plug and 
reduce the pressure at the bleeder valve of 
the lock solenoid valve. Slowly open the 
bleeder valve and hold the bleed hose firmly. 
Important: A pressure of up to 180 bar is 
present in the system. Wear goggles and 
protective gloves. 


5. If necessary, connect pressure gauge - 
special tool 9509 - to the pressure reservoir 
and check the switching points of the pres- 
sure warning switch and also for leakage in 
the differential lock hydraulics. 

The exact work procedures and nominal 
values are stated on Pages D39-251 - 
D39-256. 

Note 

If necessary, top up the brake fluid level at in- 
tervals so that the brake fluid reservoir is not 
drained completely. The lock hydraulics must 
be at zero pressure when connecting and re- 
moving the pressure gauge. 

6. After the testing and assembly work has 
been completed, correct the brake-fluid le- 
vel when the pressure reservoir is fully 
charged. 
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Removing and installing the press- 
ure reservoir 

Removal 

1 . Pull off plug on the pump motor with the 
ignition key in position 0. 

2. Completely depressurize the system. For 
this purpose, slowly open the bleeder valve 
on the lock solenoid valve and drain the 
brake fluid into a collection bottle. 
Important: The system is under a press- 
ure of up to 180 bar. Wear goggles and 
protective gloves. 
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3. Undo the pressure reservoir (No. 5). Use a 
universal filter wrench - e.g. Hazet 2171-2 - 
for this purpose. 

Important: Never loosen at the filler 
screw X, as the gas pressure will escape 
abruptly in this case. 



1 
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Installation 

1. Screw in the pressure reservoir (No. 5) with 
new O-Ring (No. 4) and carefully tighten it 
using a universal filter wrench (tightening 
torque 40 46 Nm; damage is possible 
above a torque of approx. 70 Nm). 
Never turn the filler screw when instal- 
ling the pressure reservoir. 
Hold the pump assembly in position when 
tightening the pressure reservoir. 

Note 

Wet the seal ring with brake fluid only. Never 
use brake-cylinder paste. Absolute cleanli- 
ness is essential. Use only lint-free cleaning 
cloths. 
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2. Bleed the pressure reservoir and lock so- 
lenoid valve as follows: 

Open the bleeder valve on the lock solenoid 
valve. Push the electrical plug onto the 
pump with the ignition switched on. Pull off 
the electrical plug and close the bleeder 
valve as soon as the brake fluid emerges 
without air bubbles (use a collection bottle). 
Now fully charge the pressure reservoir. 
Push on the electrical plug. As soon as the 
pump is heard to switch off, pull off the 
electrical plug and reduce the pressure at 
the bleeder valve of the lock solenoid valve 
to zero (slowly open the bleeder valve / use 
a collection bottle). 

Important: The system is under a press- 
ure of up to 180 bar Wear goggles and 
protective gloves. 

Note 

If a filling and bleeding unit is not connected, 
always check the level in the fluid reservoir 
between bleeding processes and top up with 
brake fluid if necessary. 



2389-D39 


3. Repeat the last process (fully charging 
the pressure reservoir and then reducing 
the reservoir pressure to zero) approx. 
1-2 times (brake fluid must be free from 
air bubbles). 

4. Bleed lock cylinder and pressure lines. 

For this purpose, the lock solenoid valve is 
pulsed with system tester 9288. The high 
pressure present at the solenoid valve there- 
by enters the pressure lines in pulses and 
reaches the lock cylinder via the non-return 
valve. 

Drain off brake fluid at the bleeder valve of 
the lock cylinder until no more air bubbles 
appear. 

5. After completing the assembly and bleeding 
work, correct the brake fluid level 

- with the pressure reservoir fully charged. 
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Front Wheel Suspension 


40 


TECHNICAL DATA 
Front Axle 
Suspension 

Springs 
Dampers 

Make/instal 1 ation 
Stabi 1 izers 

until end of model year 79 
80 models onward 
86 models onward 


Independent suspension, double 

control arm with coil spring and internal 

damper. 


1 coil spring per wheel 


Double-action hydraulic dampers 
See page 40 - 51 


dia. 26 mm 

dia* 28 mm x 4 (tubular stabilizer) 

dia. 28 mm x 4 (tubular stabilizer) 
with modified knuckle 
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TIGHTENING TORQUES FOR FRONT AXLE 


Location 

Description 

Thread 

Material 

Torque 
Nm (ftlb) 

Upper control 
arm to body 

Sel f-locking 
hex nut 

VM 14x1.5 

8 

140 (103) 

Lower control 
arm to body, 
rear 

Hex bolt 

M 12x1.5 

10.9 

120 (88) 

Lower control 
arm to body* 
front 

Hex bolt 

M 12x1.5 

8.8 

85 (62) 

Guard to 
1 onoi tudi nal 
member 

Self-locking 
hex nut 

VM 10 

8 

46 (33) 

Spring strut 
to body 

Self-locking 
hex nut 

VM 10 

8 

46 (33) 

Spring strut 
and stabilizer 
linkage to 
lower control 
arm 

Sel f-locking 
hex nut 

VM 12x1.5 

8 

85 (62) 

Stabi 1 izer 
clamp to 
longitudinal 
member 

Hex bolt 

M 10 

8.8 

46 (33) 

Stabi 1 izer 
linkage to 
stabil izer 

Self-locking 
hex nut 

VM 12x1.5 

8 

85 (62) 

Upper and 
lower control 
arms to 
s tep ri no 

knuckle 

Flange 
1 ocknut 

M 12x1.5 

8 

65 (47) 

Guard to 
steering 
knuckle 

Hex bolt 

M 7 

8.8 

15 (11) 

Cable holder 
to steering 
knuckle 

Hex bolt 

M 7 

8.8 

15 (11) 
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40 


Location 

Description 

Thread 

Material 

Torque 
Nm (ftlb) 

Brake cal iper to 
steering knuckle 

Hex bolt 
Panhead bolt 

M 12x1.5 

8.8 

85 (62) 

Brake disk to 
wheel hub 

Countersunk 
bolt 

M 6 

8.8 

10 (7) 

Panhead bolt to 
clamping nut 

Panhead bolt 

M 7 

10.9 

15 (11) 

Wheel to wheel 
hub 

Wheel nut 

M 14x1.5 

Al 

130 (95) 

Steering track 
rod to steering 
arm 

Hex nut, 
self-locking 

VM 12x1.5 

8 

65 (47) 

Rubber bushing 
of piston rod 
of spring strut 

Hex nut, 
self-locking 

VM 12x1.5 

8 

60 (44) 

Ball joint, 
(mounting) to 
lower control 
arm 

Hex nut, 
self-locking 

VM 12x1.5 

10 

120 (88) 

Support plate 
on steering 
axle (upper 
control arm) 

Hex nut, 
self-locking 

VM 12x1.5 

8 

85 (62) 

Roadspeed sensor 
to steering 
knuckle 

Panhead bolt 

M 6 

8.8 

10 (7) 
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Front Axle Modifications, 
86 Models Onward 


No. /Description 

Most Important Modifications 

Remarks 

1 Steering knuckle 

Attachment points for brake 
caliper 

^tiirlc f nr ujh 1 hoa pi rin 

(clearance and diameter for 
outer bearing) 

Locator for ball joint 
No. 10 of the mounting 

Four-piston fixed 
caliper, 86 models 
onward 

- Wheel bearina 

Outer wheel bearina laraer 

Distance between bearings 
increased 

Adiust as before 

(every 20000 km) 

— ^tpprinn nffQPt 

— 10 9 mm hpf rtrp — Ifi mm 

lu i L 1 1 II 1 1 UC 1 UI C 1U II II II 

Fnr hralcinn sv^tpin 

L \J 1 UI QI\ 1 1 IU J V D I/CI1I 

(four-piston fixed 
cal iper) 

Heights and wheel 
geometry unchanged 

2 Upper control arm 

Shorter than before. Ball 
joint inclined outward 

Distinguishing 

feature, 

P. 40 - 16/17 

3 Dampers 

Adjustment 

Table P. 40 - 51 


2-pipe gas-filled dampers 

(Boge) standard and optional 

previously 

standard : 

2-pipe pressureless (Boge) 

optional : 

1-pipe gas-filled (Bilstein) 

Combination with 
coil springs up to 
86 models imper- 
missible 
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No. /Description 

Most Important Modifications 

Remarks 

4 

Coil springs 

spring rate increased 

Only for Boge gas 
dampers* 

Combination with 
dampers up to 86 
models or Bil stein 
dampers imper- 
missible P. 40 - 46 

7 

Stabil izer 1 inkage 

longer than before 

P. 40 - 16/ 40 - 18 


Stabil izer 

modified knuckle 

P. 40 - 16/18 

8 

Steering track rods 

approx. 10mm shorter than 
before 

P. 40 - 16/17 

9 

Mounting (steel) 

upright ball joint (pre- 
viously trailing ball joint) 

P. 40 - 19 to 
40 - 21 

11 

Camber and caster 
eccentrics (same 
parts) 

external contour smaller 

External eccentric 
A = camber 
eccentric 

Internal eccentric 
B = caster 
eccentric 

P. 40 - 21 

12 

Lower control arm 

shorter than before 

Distinguishing 
feature/code P. 40 
- 16/17 

13 Spring strut 
stirrup 

modified mounting point for 
spring strut, because con- 
trol arm shorter but strut 
position same as in cars 
earlier than 86 models 

Distinguishing 
feature/code 
P. 40 - 19 to 
40 - 21 
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TOOLS 



No* 

Description 

Special Tools 

Remarks 

1 

Press-out tool 

VW 267 a 


2 

Track rod puller 


e.g. Nexus 168 - 1 
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No. 

Description 

Qty 

Note When: 

Removing 

Instal 1 ing 

1 

Locknut 

3 


renew, torque: 46 Nm 
(33 fltb) 

2 

Washer 

3 



3 

Flange locknut 
(for steering 
knuckles without 
push-off lug for 
ball joint) 

or 

2 

load ball joint by 
exerting pressure on 
upper control arm 

renew, torque: 65 Nm 
(47 ftlb). Exert 
pressure on upper 
control arm to load 
ball joint 

o 

3a 

r i ange i ocKnut 
Cap locknut (on 
steering knuckles 
with push-off lug 
for the lower 
ball joint). (See 

|Jdyfc; HU - CD } 

1 
i 

1 



4 

Locknut 

2 

to ease installation, 
see removing as Tor 
86 models onward 
(p. 40 - 8) 

renew, torque: 140 Nm 
( 1 n^ -f +*i k ^ 

\ l\Jo T L 1 D ) 

5 

Washer 

1 


only on rear pin of 
control arm 

6 

Locknut 

Washer, 928 S 
only (floating 
caliper brake) 

Air guide plate, 
928 S (floating 
caliper brake) 

■ 

1 
1 

1 


renew, torque: 85 Nm 
(62 fltb) 
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No. 

Description 

Qty 


Note When: 

Removing 



Install ing 

7 

Hex bolt 

1 



8 

Stabil izer 
1 inkage 

1 


when replacing, do not 
confuse with version 
for 86 models onward. 
Installation overview, 

40 - 18 

9 

Upper control 
arm 

1 


inspect, renew if 
necessary, reworking 
is impermissible 

1U 

opring strut 

1 
1 



n 

Steering knuckle 

1 


inspect for damage, 

rewurK l ng ib impcr- 

missible 

See page 40 - 25 

12 

Locknut 

2 


renew, torque: 120 Nm 
(88 ftlb) 


Las ter/ camuer 
eccentrics 

1 
1 


1 uhv*i r a to cl "iHi n/i cii "F— 
I uur I LO IrC al IUI(IL| bU 1 " 

faces of eccentric ad- 
justment range with 
Optimoly TA. Cover 
ball joint slots* See 

nanp«; 40 19 40 - 20 

and 40 - 23 

14 

Camber/ caster 
eccentric 

1 


see pages 40 - 19 and 
40 - 20 for position 
and types. 

15 

Ball joint 
(mounting) 

1 


inspect, renew if 
necessary. Cover slot, 
see pages 40-19, 
40 - 20 and 40 - 23 
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No. 

Description 

Qty 

Note When: 

Removing 

Instal 1 ing 

16 

CI amp 

1 


see pages 40 - 19 and 
40 - 20 

17 

Locknut 

2 


renew, torque: 46 Nm 
(33 ftlb) 

18 

Hex bolt 

2 



19 

Hex bolt 

(10.9, 80 mm long) 

2 


Coat threads with 
Optimoly HT (do not 
apply Optimoly HT to 
bolt shank).* Screw in 
until only 2 threads 
are visible. Do not 
tighten to 120 Nm (88 
fltb) until assembly 
is completed and 
springs have settled 

20 

Washer approx. 
o mm xnicK, oia. 
approx. 30 mm 

2 


do not mix up with 
washer no, is 

21 

Bearing clamp 

1 


inspect for damage. 
Tighten to specified 
torque 

22 

Hex bolt 
(100 mm long) 

2 


Coat thread with Opti- 
moly HT. (Do not apply 
Optimoly HT to bolt 
shank) .* Torque: 85 Nm 
(62 ftlb) 


* See notes on page 40 - 14 
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No. 

Description 

Qty 

Removing 

Note When: 

Instal 1 ing 

23 

Washer 
approx. 4 mm 
thick 

dia. approx. 
25 mm 

2 



do not mix up with 
washer No. 20 

24 

Guard 

1 




25 

Lower control arm 

with* 

spoiler 

securing bolts 

CUp WaMltrTo 

securing brackets 
locknuts 

1 



renew if damage sus- 
pected. No reworking 
is permissible. 
Tighten bolts No, 19 

u I ucdi iiiy c i ail i^i iiUt 

21 as specified. When 
replacing, do not con- 
fuse with control arm 
for 86 models onward. 
Installation overview, 
Pages 40 - 16 to 
40 - 18 


* 928 S only (floating caliper brakes) 
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28 27 


26 


25 24 23 5 4 19 18 17 18 6 
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No. 

Description 

Qty 

Note When; 

Removing 

Instal 1 ing 

1 

Locknut 

3 


Renew, torque: 46 Nm 
(33 ftlb) 

2 

Washer 

3 



3 

Speed sensor 

with A — v*"i riri anrl 

wi tn u~r i ny aiiu 

mounting bolt 

1 


coat speed sensor and 
noie in steering 
knuckle with Molykote 
Longterm 2. Renew 0- 
ring of speed sensor, 

Ti nhtom* nn tr* v*ft f 
1 lyiltcillrig UUiLjUc 1 Ui 

Allen-head bolt 10 Nm 
(7 ftlb) 

4 

Hex bolt with 
spring washer 

1 



5* 

Flange locknut 

1 

If necessary, load 

ha 1 1 i ni n1~^ hv 

exerting pressure on 
upper control arm 

renew, torque: 65 Nm 
(47 ftlb) Load ball 

joints by exerting 
pressure on upper 
control arm 

6 

Flange locknut 

1 

As No. 5 

As No. 5 

7 

Steering knuckle 

1 


inspect for damage. No 
reworking is 
permissible. 

8 

Locknut 

2 

If necessary (to 
increase working 
space), remove 
bearing clamp No* 25 
of lower control arm. 
When removing bearing 
clamp, slacken lock- 
nuts No. 17 on caster 
and camber eccentrics* 

renew, torque: 140 Nm 
(103 ftlb) 


* There is no difference between No. 5 and No. 6 (collar dia. approx. 
24 mm). In some cars, a nut (No. 5) with a collar dia. approx. 26 mm was 
fitted to the upper joint (to use up stock). 
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No. 

Description 

Qty 

Note When: 

Removing 

Instal 1 ing 

9 

Washer 

1 


only on rear control 
arm mounting 

10 

Locknut 

1 


renew, torque: 85 Nm 

f HO -C4- lk\ 


na b ilc i 




12 

Air guide plate 




13 

Hex bolt 




14 

Stabilizer link- 
age 



when replacing, do not 
confuse with version 
for cars earlier than 
1986. Spare part 
number on linkage. 

Tightening torque for 
upper and lower 
mountings : 85 Nm 
(62 ftlb). 

Tn<'hAll Y*"inht* wav 

1113 LC 1 1 I 1 ^ 1 1 L W Q Jr 

round* Cranked end at 
top (at spring strut 
mounting) and tilted 
forward (no difference 
bewteen left-hand and 
right-hand parts) . 

X U 

upper tun tl U 1 

arm 

1 
J. 


necessary. No re- 
working is permis- 
sible. Attachment to 
body: lubricate thread 
and shank with Opti- 
moly HT. 

16 

Spring strut 

1 


Coil spring page 40-46 
Damper installation 
overview, page 40-51 


Printed in Germany - XIII, 1986 Disassembling and Assembling 40-9 

Wheel Suspension, 86 Models 
Onward 


Front Wheel Suspension 


928 


No. 

Description 

Qty 

Note When: 

Removing 

Instal 1 ing 

17 

Locknut 

2 

only slacken if part 
of control arm with 
clamp and ball joint 
(mounting) must be 
replaced 

renew, torque: 120 Nm 
(88 ftlb) 

18 

Caster or camber 

eccenxnc l Outer 

eccentric - camber 

2 


coat sliding surfaces 
ot eccentric adjust- 
ment range with Opti- 
moly TA. 

Cover slots of ball 
joints* page 40 - 23. 
wnen replacing, note 
page 40-21. 

19 

Ball joint 
(mounting) 

1 


inspect, renew if 
necessary. Close slot, 
page 40 - 23 

20 

Clamp 

1 


when replacing, do not 
mix up with version 
for cars earlier than 
model year 86. See 
page 40-21. After 
inserting in lower 
control arm, coat 

unread WHn uptimuiy 
HT. Do not allow Opti- 
moly HT to touch shank 
of bolt or to pene- 

VraLc flu lc in II yn L- 

alloy member (see page 
40 - 14). 

21 

Locknut 

2 


renew, torque: 46 Nm 
(33 ftlb) 

22 

Hex bolt 

2 
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No. 

Description 

Qty 

Note When: 

Removing 

Instal 1 ing 

23 

Hex bolt (10.9/ 
80 mm long) 

2 


coat thread with Opti- 
moly HT (Optimoly HT 
on bolt shank is im- 
permissible).* Screw 
in until only 2 
threads are visible. 
Do not tighten to 120 
Nm (88 ftlb) until 
assembly is completed 
and springs have 
settled* 

24 

Washer approx. 6 

mm imcK, 
dia. approx. 
30 mm 

2 


do not mix up with 
washer No. 27 

25 

Bearing clamp 

1 


check for damage. 
Tighten as specified. 

26 

Hex bolt 
(100 mm long) 

2 


coat threads with 
Optimoly HT (Optimoly 
HT is not permissible 
on bolt shank)* 
Torque: 85 Nm (62 
ftlb) 

27 

Washer 
approx, 4 mm 
thick, 

dia. approx. 
25 mm 

2 


do not mix ud with 

W V 1 1 *■» V 111 ■ f ^ 1J| r 1 v 1 1 

washer No. 24 

28 

Guard 

1 




* See note page 40 - 14 
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No. 

Description 

Qty 

Removing 

Note When: 

Install ing 

29 

Lower control 
arm with spoiler 
securing bolts 
cup washers 
securing brack- 
ets 

locknuts 

1 


Renew if damage sus- 
pected. No reworking 
is permissible. 
Tighten bolts No. 23 
of bearing clamp No, 
25 as specified. 
When replacing, da not 
mix up with control 
arm for cars earlier 

than mndpl vpar Rfi 

Part marked "Porsche 11 
(before 86 model 
years, without Porsche 
inscription) . 
Installation overview, 
see pages 40 - 16/ 
40 - 17 
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INSTRUCTIONS FOR ASSEMBLY AND DISAS 

Disassembling 

1. Unbolt brake caliper and move 
aside without imposing strain on 
brake hose. 

Mounting: until end of model year 
85 



Mounting: 86 models onward 

Beforehand, open plug-in connector 
of ABS and brake-pad wear cable and 
disconnect. 




2. Disconnect ground lead (86 models 
onward). Remove speed sensor. 



3. Press out track rod with 
extractor, e.g. Nexus 168-1. 
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4. Use VW 267a to press out ball 
joint. Take care not to damage 
protective caps of joints. 
(Steering knuckle with cap nut, 
see page 40 - 25). If collar nuts 
difficult to remove, see 
Installing, Item 3. 



Wheel suspension, 86 models onward 
(lower ball joint). 



Installing 
Note:* 

■ 

When using Optimoly HT or TA 
assembly paste, note the following: 


Optimoly HT (copper-colored) 

For steel -steel threaded connec- 
tions and contact surfaces of 
assembly parts. 

Never use Optimoly HT on contact 
surfaces of steel to light alloy, 
as moisture will produce corrosion. 
When applied to threads, this lub- 
ricant has no effect on tightening 
torques. 


Optimoly TA (aluminum color) 

For all connections with aluminum 
or with magnesium, for corrosion 
protection. 

When applied to threads, this 
lubricant has a slight effect on 
tightening torques. 


1. Subject all parts to visual 

inspection, if necessary, compare 
with new part. 

If replacement parts are fitted, 
check installation overview, see 
pages 40 - 16 to 40 - 21 
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2. When installing lower control Close slots for outer cams (page 

arm, screw bolts of rear bearing 40 - 23). 
clamp into body until only 2 
threads are visible. 

■ 

Do not tighten the two bolts to 

specified torque until assembly 
is completed and springs have 
settled. This keeps front of car 
down. 


3. To prevent ball pins turning and 
to allow installation of collar 
nuts (also for disassembly), 
apply pressure to upper control 
arm to load ball joints* 


Note: 

Spray adjustment plate on lower 
control arm with eccentrics, 
threaded section of track rod, 
threaded pins in upper bearing 
joint and threaded pins in lower 
bearing joint with Tectyl-UL 846 
(Valvoline) . This prevents 
corrosion of the threaded elements, 
thus facilitating maintenance and 
repair work. 
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WHEEL SUSPENSION COMPONENTS - INSTALLATION OVERVIEW* 




Identification - Distinguishing Features** 

Fig. 
No. 

Description 

Version A 

until end of model 

year 85 

Version B 

86 models onward 

1 

Upper control arm 

longer than 86 
models onward, ball 
joint at right angle 
to suspension 1 ink 

shorter than until 
end of model year 
85, ball joint in- 
clined outward 

C 

Lower control arm 

longer than 86 
models onward, no 
identification 
marking 

shorter than until 
end of model year 
85, bears 
"Porsche" inscrip- 
tion 

3 

Track rod 

longer than 86 
models onward 

shorter than until 
end of model year 
85 

4 

Stabilizer linkage 

shorter than 86 
models onward, 
marked with spare- 
part number 

longer than until 
end of model year 
85, marked with 
spare-part number 

5 

Stabil izer 

stabilizer knuckle 
shorter and less 
cranked than 86 
models onward (until 
end of model year 
79, solid stabil- 
izer, 80 models 
onward, tubular 
stabil izer) 

stabil izer knuckle 
longer and more 
cranked than until 
end of model year 
85 


* Mounting, clamp, camber and caster eccentrics, pages 40 - 19 to 40 - 21 


** Dimensions, see pages 40 - 17 and 40-18. 
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Version A 

until end of model ye 

ar 85 ! 

Version 
86 mode' 

B 

Is onward 




1 Upper control arm 



2 Lower control arm 
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Front Wheel Suspension 

Version A 

until end of model year 85 

Version B 

86 models onward 




4 Stabilizer linkage 


Spare Part No. (arrow) 

928 343 069 00 

Dim. X approx. 135 mm 


Spare Part No, (arrow) 

928 343 069 01 

Dim* X approx 142 mm 



A 


i 

5 Stabilizer 


Dim, a 
Dim, b 


95 + 3 mm 
38 + 1 mm 



B 


Dim, a 
Dim, b 


102 + 3 mm 
43 + 1 mm 
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MODIFICATIONS TO MOUNTINGS/NOTES FOR REPLACEMENT 


Until end of model year 85, mountings with trailing 
ball joints were installed on the front axle. As of September 1983, steel 
mountings were used instead of aluminum. 

This change also necessitated a modification of the camber and caster 
eccentric retaining clamps. The caster and camber eccentrics installed with 
the steel mountings are identical parts and are distinguished from the 
earlier versions by the stamped part No. 928 341 466 00. 


Steel mountings with upright ball joints were installed from model 
year 86 o n w a r d (modified wheel suspension). This modification 
included redesigning retaining clamps and camber and caster eccentrics 
(retaining clamp with modified mounting point for spring strut, as control 
arm shorter but same strut position as in cars earlier than model year 86). 
There is no difference between caster and camber eccentrics, which are 
distinguished from the original and modified versions by the stamped part 
No. 928 341 466 01. 


Mountings until End of Model Year 85 


Parts Overview: 


Fig. Description Original Version Modified Version 


Item* 


1 
2 
2 
3 
4 


Mounting 


Left-hand clamp 
Right-hand clamp 
Caster eccentric 
Camber eccentric 


928.341.049.10 
928.341.091.03 
928.341.092.03 
928.341.453.00 
928.341.455.00 


928.341.049.12 
928.341.091.05 
928.341.092.05 
928.341.466,00 
928.341.466.00 


* See Fig. on page 40 - 20 
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Mountings until End of Model Year 85 
(Parts Overview, page 40 - 19) 

Original Version Modified Version 



3 4 3+4 


The position of the eccentrics has Deen changed to suit the modified 
mountings* Caster is now set at the inner and camber at the outer 
eccentric, 


The original type of mounting has now been discontinued. The modified 
versions may be retrofitted to these cars. 


Original and modified parts are not interchangeable. This means that when a 
modified mounting is installed in an older car for the first time, new 
clamps and eccentrics must also be used. 


It is permissible to install a modified mounting on one side only. 


Under no circumstances may clamps for cars of model year 86 onward be used 
(danger of confusion, see note on page 40 - 6e)« 
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Mountings, 
Parts Overview 


8 6 Models Onward 


Fig. 

Description 

Parts No. 

Item 


new/current 

No. 


version 

1 

Mounting 

928.341.049.08 

2 

Clamp, left 

928.341.091.06 

2 

Clamp, right 

928.341.092.06 

3+4 

Camber and caster 

928.341.466.01 


eccentrics 




3 + 4 


As with the steel mountings in cars earlier than model year 86, the caster 
is set at the inner and the camber at the outer eccentric. 

It is essential to ensure that incorrect parts are not installed. There is 
a danger of mixing up modified and new/current parts. Example: if tfie 
wrong clamp is mounted, the installation position of the spring strut is 
incorrect and the clearance between spring strut and upper control arm may 
be impaired. 


Distinguishing Features, Identifi- 
cation Marking of the Modified and 
New/Current Components 

Modified version (until end of New/current version, 86 models 

model year 85) onward 

Clamp: 2 beads at front (arrows) Clamp: No beads at front 

Eccentric: stamped part No. Eccentric: stamped part No. 

928 . 341 . 466 . 00 928 . 341 . 466 . 01 
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CLOSING SLOTS IN BALL JOINTS 


As of September 1982, plastic sealing cord is used to close the slots for 
the outer setting eccentrics of the front-axle ball joints of new cars. In 
this way, dirt is prevented from penetrating the joint, making the 
eccentric easier to operate when servicing. 




If work has been carried out on the front axle, and especially after 
realignment of the wheels, close the slots for the outer eccentrics with 
permanently-elastic sealing material on all cars (arrows). The sealing 
cord, part No. AKD 522.009, used to seal the 924 and 944 taillamps is 
suitable for this application. 

Before sealing, ensure that slots are dry and free of grease* 


If eccentric does not move freely 
(dirt in slot) we recommend 
removal of the outer eccentric, 
cleaning of the slot and spraying 
with rust remover. Apply Optimoly 
TA to sliding surface of eccentric 
in adjustment area and reinstall 
eccentric. 



Important: 

Never try to free eccentric by hitting ball joint. Impact may damage the 
rubber cap. 

If the rubber cap of a ball joint is damaged, it is essential to replace 
the joint. See also "Inspecting Protective Caps of Ball Joints of Control 
Arms and Track Rods" (page 40 - 24). 
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INSPECTING PROTECTIVE CAPS OF BALL JOINTS ON CONTROL ARMS AND TRACK RODS 

The rubber protective caps of the front-axle ball joints may be damaged by 
external influences, e.g. flying stones, or during assembly. 
If a protective cap is damaged, the joint in question - upper or lower 
control arm, track rods - must be renewed, as the action of dirt or 
moisture will destroy the joint. For this reason, we also call attention to 
the routine listed in the vehicle maintenance plan: 


"Inspect seating and operation of all joints to steering gear, track rods, 
suspension links and joints, as well as the 1 eaktightness of the protective 
caps". 


We recommend that the protective caps of the joints be checked whenever 
work is carried out on the front axle (visual inspection). 


Inspecting Rubber Protective Caps of 
Control Arm Ball Joints: 

1. Raise car on hoist, steering lock disengaged. 

2. Turn front wheels to lock. 

3. Inspect visible areas on left and right after cleaning. Concealed cracks 

are revealed by pinching the rubber cap with the fingers. 
4. Turn front wheels to opposite lock and inspect other half of rubber caps. 


In the vicinity of the brake cover plates, a small area cannot be inspected 
visually. Check this area by hand. 



Upper ball joint 


Lower ball joint 
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MODIFIED STEERING KNUCKLE, CARS WITH FLOATING BRAKE CALIPERS 


To avoid damaging the rubber boot of the lower ball joint (mounting) with a 
commercial puller, the steering knuckle has a press-off lug (only steering 
knuckles for floating brake calipers). 

Steering knuckles without press-off lug have been discontinued and are no 
longer available as spare parts. 

It is permissible to install the newest steering knuckle on one side only. 


Di sassembly 


Lower Ball Joint 


When the securing nut is slackened 
(cap nut - previously normal 
self-locking hex nut) the pin of 
the ball joint is pressed out of 
the steering knuckle, because the 
cap nut acts against the press-off 
lug. 


Upper Ball Joint 


Use VW 267 a to press off as before 
(page 40 - 14). 
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TOOLS 



No. 

Description 

Special Tools 

Remarks 

1 

Multi-purpose tool 

VW 771 


2 

Pul ler 

9165 


3 

Pressure piece 

P 85 


4 

Pressure piece 

9154 


5 

Pressure plate 

VW 447 i 


6 

Pressure piece 

■ VW 433 


7 

Pressure plate 

VW 511 
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Notes : 

- The exploded drawing shows the front-wheel bearing arrangement of cars 
with sliding calipers . 

- If the front axle is equipped with floating calipers , brake caliper, 
brake disk, guard and steering knuckle are of different appearance and 
size. 


The following components of four-piston f ixed-cal i per brakes differ in 
appearance and size: brake disk, brake caliper, mounting bolts for 
caliper, outer wheel bearing, wheel hub, guard and steering knuckle. 
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No. 


1 


Description 


Mounting bolt 
(hex bolts for 
sliding and 
floating 
cal ipers) 

(Panhead bolts 
for four-piston 
fixed cal iper) 


Spring washer or 
washer of four- 
piston fixed 
cal iper 


Brake cal iper 


Hub cover 


Clamping nut 
with Allen bolt 


Thrust washer 


Outer wheel 
bearing (larger 
as of 86 models) 


Qty 


1 


1 


1 


1 


1 


Removing 


Note When: 


Do not remove brake 
hose when working 
on front-wheel 
suspension, attach 
to suitable point 
with wire 


Drive out with 
multi-purpose tool 
VW 771 and 9165 


Instal 1 ing 


Coat threads with 
Optimoly HT. Torque 
85 Nm (62 ftlb) 


Renew if necessary 


Adjust play in wheel 
bearing. Tighten 
Allen bolt, torque: 
15 Nm (11 ftlb) 


Inspect, renew if 
necessary, apply 
coating of Shel 1 
Retinax A multi- 
purpose grease 
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No. 

■ 

Description 

■ 

Qty 

Note When: 

Removing 

Instal 1 ing 

8 

Front-wheel hub 
(modi fled wheel 
bearing, 86 
models onward. 
No. of teeth on 
impulse ring for 
ABS: 45 instead 
of 90). 

1 


Clean centering 
surface for brake 
disk and apply thin 
coat of Optimoly TA 
assembly paste. Pack 
wheel bearing and 
wheel hub with Shell 
Retinax A 

9 

Radial seal 

1 

Press out with 
screwdriver. Take 
care not to damage 
seat and impulse 
ring (vehicles with 
ABS) 

Renew. Press in with 
VW 433 and 9154. 
Place VW 511 under 
wheel hub as support, 
rack recess witn 
Shell Retinax A 

10 

Wheel bearing, 
inner 

1 


Inspect, renew if 
necessary, apply coat 
of Shell Retinax A 

11 

Countersunk bolt 

2 



1 0 

□raKe qisk 

1 
1 

it aiTTicuit re- 
move, see P. 46-11 


13 

Bearing race for 
outer wheel 
bearing 

1 

Heat wheel hub to 
120 to 150°C 

Heat wheel hub to 120 
to 150°C 


Models earlier 
than end of 85 


Press out with 
pressure piece 
9154. Place pres- 
sure plate VW 511 
beneath wheel hub 
as support 

Place in position, 
press in with 
pressure piece 9154 


86 models onward 


Drive out by 
placing drift in 
each of the 
grooves in turn 

Place in position, 
press in with 
suitable pressure 
piece, e.g. VW 432 
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Description 


Qty 


Note When: 


Removing 


Instal 1 ing 


Bearing race for 
inner wheel 
bearing 


Hex bolt of 

- sliding 
cal iper 

- floating 
cal iper 

- four-piston 
fixed caliper 


Spring ring or 
spring washer 


Guard ( depending 
on brake system 


Steering knuckle 
(design depends 
on brake system) 


1 


2 
4 
4 


2-4 


1 


1 


Heat wheel hub to 
120 to 15G°C. Press 
out with P 85 and 
9154. As of 8G 
models, the race 
can also be re- 
moved using a drift 
placed in the 
grooves. 


Heat wheel hub to 120 
to 150°C. Place in 
position and press in 
with pressure plate 
VW 447 i and pressure 
piece 9154. Use VW 
511 as support. 


Torque: 15 Nm (11 
ftlb). Coat thread 
with Optimoly HT. 


Renew if necessary 


Inspect front wheel 
bearing for 15 wear. 
Remachining is 
impermissible 
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NOTES ON DISASSEMBLY AND ASSEMBLY 


Disassembl i n g 

1. Drive off hub cover with multi 
purpose tool VW 771 and 9165. 



2. Use a large screwdriver to lever 
off radial seal. Take care to 
avoid damaging the seat of the 
seal and the impulse ring of cars 
with ABS, 


4a. Cars earlier than end of model 
year 85: press bearing races 
out of wheel hub. 

Bearing race for outer wheel 
bearing 




3. Separate brake disk and wheel 
hub. Heat wheel hub to 120-150°C. 


Bearing race for inner wheel 
bearing 
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4b. 86 models onward: place drift 
in each of the grooves in turn 
and drive bearing races out of 
hub. 


Note: 

The bearing race for the inner 
wheel bearing can be pressed out 
using P 85 and 9154 as before (cars 
earlier than 86). 



i m 


tc 




A s s e m b 1 i n g 


l.Heat wheel hub to 120-150°C 


2a. Install outer bearing race and 
(cars earlier than end of 85) 
press in until seated with 
pressure piece 



2b. 86 models onward: place the 
outer bearing race in the wheel 
hub and press in until seated 
with suitable pressure piece, 
e*g. VW 432. 


3. Position inner bearing race and 
press in until seated with 
pressure piece 9154 and pressure 
plate VW 447 i. Place VW 511 
beneath wheel hub as support. 



T 
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4. Press in radial seal until flush 6*Tighten cap bolt of clamping nut 
with hub. to 15 Nm (11 ftlb), without 

turning the clamping nut. 



7.Recheck setting by moving thrust 
washer, readjust if necessary. 


5. Adjust front wheel bearing, 
noting the following points: 
Tighten clamping nut slightly, 
turning the hub. Slacken clamping 
nut until the thrust washer can 
just be moved with a screwdriver 
under finger pressure. Do not use 
hub as a lever for screwdriver. 
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TOOLS 



No.' 

Description 

Special Tools 

Remarks 

1 

Press-out tool 

VW 267 a 


2 

— 

Tensioning device 
or 

Tensioning device 

VW 340 

Porche version manu- 
factured by Klann, 

desripti on/supplier 
see Workshop Manual 
(Workshop Equipment 
3» Group 4). 

3 

Sickle wrench 

DIN 1810 did. 80/90 


Commercially avail- 
able, e.g. Saltus 
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REMOVING AND INSTALLING SPRING 
STRUT 


R e m o v i n g 


1. Working from engine compartment, 
remove three self-locking nuts on 
wheel arch. 


3. Unscrew self-locking nuts from 
upper control arm (inside engine 
compartment) • 




2. Remove wheel, unscrew flange 
lock nut and press off upper 
ball joint with VW 267 a 


4, Remove damper mounting bolt 



Installing 


Renew all self-locking nuts. Coat 
rubber bush in mounting eye with 
Molykote U. 
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No. 

Description 

Qty. 

Note When: 

Removing 

Instal 1 ing 

1* 

Self-locking hex 
nut 

1 

Extend coil spring 
with VW 340 or 
Klann KL - 0014 

Renew and tighten to 
60 Nm (44 ftlb) 

2* 

Washer 

2 



3* 

Damper mounting, 
upper 

1 


Coat rubber bush 
with Molykote U 

4 

Spring plate, 
upper 

1 



5 

Coil spring 

1 


Note arrangement and 
assembly instructions 

6 

Protective tube 

1 


Overall length 
approx, 170 mm 

7** 

Booster spring 

1 


Note installation 
position 

8* 

Stop washer 



Install with grooves 
down 

9* 

Supporting cover 



Boge only 

10 

Spring plate, 
lower 

1 

Mark installation 
position 

Install right way 
round 

11 

Damper 



Check efficiency, 
renew if necessary. 
Standard: 
Boge (black)** 
Optional : 
Bilstein (green) 


* Same parts as those used in adjustable spring strut 

** Same parts as those used in adjustable spring struts earlier than 
end of model year 1985 
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2 Stop washers No. 8 in 928 S 4 "Club Sport-Version 
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Note When: 


No. 

Description 

1 Qty. 

Removing 

Instal 1 ing 

1* 

Self-locking hex 
nut 

1 

Extend coil spring 
with VW 340 or 
Klann KL-0014 

Renew and tighten to 
60 Nm (44 ftlb) 


Washer 

2 




Damper mounting, 
upper 

Spring plate, 
upper 

1 

1 


Coat rubber bush 
with Molykote U 

r 1 - 

Coil spring 

1 


Note arrangement, 
tolerance group and 

fi^spmbl v in^lrur- 

W J J d IfkJiV 1 1 1 J LI 

tions. Different 
spring rates (spring 
hardness ) 

f 

0 

Protective tube 

1 


Overall length 
approx. 150 mm 

-? 

Booster spring, up 
to end of Mod* yr. 
85* natural color 
(35 mm spring 
travel ) 86 model s 
onward black (39 

mm snrinn 1~ r a v p 1 1 

II II II J L/ 1 1 1 IVJ Lrl U V C 1 I 

1 


Note installation 
position 

8* 

Stop washer 

1 

(2) 


Install with grooves 
down, 2 washers in 928 

C A " P 1 n h ^nnrt 1 I/ptc "i nn 

9* 

Supporting cover 

1 


Boge only 

1G 

Spring plate, 
1 ower 

1 

Mark installation 
position 

Instal 1 right way 
round . 
Boge: black 
Bilstein: yellow 


* Same parts as used in non-adjustable spring strut* 
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Note When: 


No. 

Description 

Qty. 

Removing 

Instal ling 

11 

Adjustment nut 

1 


Grease thread, re- 
cess and contact 
surface for spring 
plate with Optimoly 
TA 

Boge and Bilstein 
are different 

12 

Threaded ring 

1 


Boge only. 
Install with inner 
bevel down. 
Coat thread with 
Optimoly TA 

13 

Damper 

1 


Damper design modi- 
Tieo, ou mooe i s 
onward 

Damper installation 
overview P. 40 - 51 

Spring installation 
overview, note 
P. 40 - 46 
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NOTES ON DISASSEMBLY AND ASSEMBLY 


Disassembling 


1 .Mark position of lower spring 
plate relative to damper for 
reinstallation. 


2. Using Porche version Klann spring 
tensioning device (see Workshop 
Manual) or VW 340, extend coil 
spring. 

Remove self-locking nut from 
piston rod. 

Remove washer and upper damper 
mounting. 


KL - 0014 (Klann) 



VW 340 



3. When using special tool VW 340, 
release coil spring by unscrewing 
each of the expansion bolts in 
turn. 


Note: 

A great deal of caution is required 
when working with the extremely 
powerful coil spring. 
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Testing Dampers 

Dampers can only be tested properly 
on a testing machine. Dampers which 
no longer perform adequately cannot 
be identified by visual inspection 
or function testing, which will, 
however, identify completely 
defective units. 


Note: 

Differences between dampers, P. 
40 * 51 


Boge Pressureless 
Damper 

With damper in installation posi- 
tion, extend and compress by hand. 
The damper must move smoothly and 
with uniform resistance throughout 
its travel. The extension and com- 
pression stage damping must be 
clearly perceptible up to the limit 
positions. Dampers which have been 
stored for an extended period 
should be operated several times in 
their installation position. Renew 
leaking dampers 


Because of the gas pressure, resis- 
tance increases as the piston rod 
moves further into the damper. 
Dampers which have been stored for 
lengthy periods should be operated 
several times in their installation 
position. 

Renew leaky dampers. 

Dampers in which the gas pressure 
has diminished (damper does not 
return automatically to the 
extension-stage stop), but which 
bear no indication of oily leaks 
and which fulfill all other 
requirements can be reused. 
Dampers which show traces of oil 
loss and which have depressurized 
must be renewed. 


Bilstein Dampers 

Worn Bilstein Dampers 
can be identified with ease. 
Measure distance X with damper 
fully compressed (i.e. as far as 
possible). If distance X exceeds 
35 mm (29.5 mm when new), the 
damper must be replaced. 


Boge G a 
Dampers 


s-pressure 


With damper in installation 
position, extend and compress by 
hand. The damper must move smoothly 
throughout its travel. The 
expansion and compression stage 
damping must be clearly perceptible 
up to the final position. 



1 

X 
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Assembl ing 

l.Note arrangement of coil springs. 
See P. 40 - 46 for adjustable 
spring strut. 

See pp. 40 - 47 to 40 - 49 for 
non-adjustable spring struts. 
End of coil spring points toward 
upper spring plate. 



2. If parts which affect the height 
setting of adjustable spring 
struts have been replaced, begin 
by moving the adjuster nut to its 
original position. After instal- 
lation, readjust height setting 
as necessary, see Item 5. Lubri- 
cate threaded ring or thread and 
adjuster nut and recess with 
Optimoly TA . 


Note (for information only) 

During original assembly of the 
struts, the adjuster nut is mounted 
as follows: 

Boge spring strut: threaded ring 
flush with adjuster nut at top 
(arrow) or threaded ring approx. 
5 mm lower. 

Bil stein strut: adjuster nut 
screwed down to bottom. 



3. To avoid dislocation of the lower 
spring plate of non-adjustable 
spring struts, only 2 spacers may 
be used per strut for height ad- 
justment. When converting from 
Bil stein to Boge dampers 
(pressureless) , the white/green 
spring can be reused if a spacer 
is installed (P. 40 - 47 to 
40 - 49). 


40 - 44 Disassembling and Assembling 

Adjustable and Non-Adjustable 
Spring Struts 


Printed in Germany 


928 


Front Wheel Suspension 


40 


4. Because of the 14° offset of 
upper spring plate to mounting 
eye (of control arm) when the 
strut is installed, it may be 
necessary to determine the 
position of the lower spring 
plate as follows when the strut 
is assembled: 


Mount upper spring plate on car. 
With lower spring plate and coil 
spring at damper installation 
position, set damper on lower 
control arm. 

Move end of coil spring to upper 
spring plate stop. Turn lower 
spring plate until the spring 
touches the lower stop as well. 
Mark position of lower spring 
plate to damper. Assemble struts 
as marked. 



Note: 

- Adjustable spring struts can also 
be brought to their installation 
positions by turning the adjuster 
nut (hold strut at bottom). Turn 
nut in the direction which allows 
end of spring to remain against 
spring-plate stop. 


If a Klann spring tensioner is 
used (no vise required) the strut 
can be brought to its instal- 
lation position with the spring 
pre-tensioned . Screw self-locking 
nut onto piston rod (risk of 
accident) . 


5. Adjust height setting of adjus- 
table spring struts as 
neccessary. 


Note: 

Moving the adjuster nut (spring 
pre-load) through 5 mm adjusts the 
vertical setting by approx. 10 mm. 

In this context, note the 
fol 1 owing : 

Any one-sided height adjustment 
also changes the wheel loading. 
When the load on any one wheel is 
changed the loads on the other 
wheels also change * 
If no wheel -load meter is 
available, the 2 height adjuster 
nuts on a common axle should be 
changed by the same amount to keep 
the wheel- load difference from 
left to right within permissible 
limits. (Difference from left to 
right per axle, max. 20 kg). 
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COIL SPRINGS FOR ADJUSTABLE SPRING STRUTS 


Two types of front-axle springs are available. The springs have different 
spring rates (spring hardness). The springs are color-coded. 


The springs with green and brown codes are subdivided in tolerance groups. 


When repairs are carried out, always install springs with the same color 
code. As the vehicle height can be adjusted, it is not necessary to select 
spring groups to suit certain models (e.g. left-hand or right-hand drive). 


Coil Spring Part No. 928 343 511 06 (green) 

Used in: 928 S with pressureless Boge dampers from September 1983 to end 

of model year 85. 

928 S with Bil stein dampers from February 1984 onward* 


Group 

Color code 

Spring force F where 

Ordering 

Free length 



length Lj - 191 mm 

index 

(new springs) 

1 

1 x green 

6377 - 6573 N 

201 

approx. 350 mm 

2 

2 x green 

6574 - 6769 N 

202 

approx. 350 mm 

3 

3 x green 

6770 - 6965 N 

203 

approx. 350 mm 

Coil 

Spring 

Part No. 928 

343 511 09 (brown) 

Used in: 

928 S with Boge gas-pressure dampers 

as standard and optional 


extra (sport) 




- 86 models onward 



Group 

Color code 

Spring force F where 

Ordering 

Free length 



length Lj = 191 mm 

index 

(new springs) 

1* 

1 x brown* 

6375 - 6570 N 

401 

approx. 340 mm 

2 

2 x brown 

6571 - 6766 N 

402 

approx. 340 mm 

3 

3 x brown 

6767 - 6963 N 

403 

approx. 340 mm 
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COIL SPRINGS FOR NON-ADJUSTABLE SPRING STRUTS 


Three types of front-axle springs are available. The different types are 
color-coded - blue, white, white/green* 


The springs with blue and white coding are subdivided in tolerance groups. 


When repairs are carried out, always install springs with the same color 

coding. As the car tends to settle in the course of its service life and 

installation of a single spring could upset the vehicle height, we 

recommend replacement in pairs. 


Coil Spring Part No. 928.343.511.01 (blue) 


Used in: 928/982 S with Boge dampers 

As of start of range up to following chassis numbers: 

92 AO 80 0645 928 Europe/ rest of the world/Japan 
92 AO 81 0714 928 USA 
92 AO 82 0127 928 S 


Group 

Color code 

Installed in 

Spring force F where 
length L^ = 217 mm 

Ordering 
index 

1 

1 x blue 

Vehicles 

6377... 6573 N 

301 



without air 





conditioner 



2 

2 x blue 

Vehicles with 

6574... 6769 N 

302 

3 

3 x blue 

air conditioner 

6770.,. 6965 N 

303 


For a brief period, group 1 springs with spacers were installed in vehicles 
equipped with air conditioners. 

Group 2 and 3 springs without spacers can be installed in these vehicles. 
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Coil Spring Part No. 928.343.511.03 (white) 


Used in: 


928/928 S with Boge dampers 

as of following chassis numbers: 

92 AO 80 0646 928 Europe/ rest of the world/ Japan 
92 AO 81 0715 928 USA 
92 AO 82 0128 928 S 


Group 

Color code 

Installed in 

Spring force F where 
length = 211 mm 

Ordering 
index 

1 
2 

1 x white 

2 x white 

L-H drive cars 
R-H drive cars 

6377... 6573 N 
6574... 6769 N 

901 
902 


Group 1 springs with spacers have also been installed in right-hand drive 

cars. Refer to table when replacing. 

Springs with 3 white dots (discontinued) were installed in a small number 

of cars. Use group 2 springs as replacements. 


Coil Spring Part No. 928.343.511.04 (white/green) 


Used in: 928/928 S with Bilstein dampers for all cars. 


Group 

Color code 

Installed in 

Spring force F where 

Ordering 




length - 205 mm 

index 

1 

1 x white/ 

all cars 

6377... 6630 N 

none 


green 
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Effect on Height of Front Axle 


1. Front Axle Springs 

Springs with approx. 200 N more force at a standard test length (e.g. 
tolerance group II springs as opposed to group I) increase the height of 
the front axle by approx* 5-15 mm. 


2. S p a c e r 

Placing a spacer beneath the lower spring plate increases the height of 
the front axle by approx* 10 mm. A maximum of 2 spacers per spring strut 
is permissible. 



id 


3. Gas-pressure Dampers (Bilstein) 

If Boge dampers are replaced by Bilstein dampers and no further changes 
implemented, i.e. the same coil springs are reused, the front axle is 
raised by approx. 10 mm because of the gas pressure in the latter 
dampers. We recommend use of springs Part No, 928.343.511.04 in con- 
junction with the gas-pressure dampers. 
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DAMPERS - INSTALLATION OVERVIEW, IDENTIFICATION AND DISTINGUISHING FEATURES 

Front axle 


Non-adjustable front- 
axle spring strut 


Re 

ar . 
Sii 

axl 
ngl 
Do 

e 

e p 
ubli 

Pn 

ipe 
= p 

2SS 

Ga 

ipe 
ure 
s p 
Bo 

les 
res 

ge 

Bi 

s 

sure 
1 stein 

Paint coding, 
Identification 

928/928 S 
standard 

X 

0 


X 
0 

X 
0 


X 
0 



black* 
black** 

928/928 S 
optional extra 

X 

0 

X 
0 



X 
0 


X 
0 


green 
green 

Adjustable front- 
axle spring strut 





_ 






928 S standard 
until end of model 
year 85 

X 

0 


X 
0 

X 
0 


X 
0 



black* 
black** 

928 S optional 
extra until end of 
model year 85 

X 

0 

X 
0 



X 
0 


X 
0 


gold 
gold 

928 S standard 
86 models onward 

X 

0 


X 
0 


X 
0 

X 
0 



grey 
grey 

928 S optional extra 
86 models onward 
al ternative 

X 
X 

0 
0 

X 

,0 , 

X 
0 

. .. . _ 

X 
0 
X 
0 

X 
0 

X 
0 


red 
red 
gold 
gold 


*/** Identical parts 
Note: 

Optional Extra = Sport Tuning 

When removed, the pressure! ess damper will remain in any desired position. 
When the gas pressure damper is removed it extends to the expansion stage 
stop. 
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Technical Data 


Rear Axle 

Wheel suspension 


Independent wheel suspension with lower diagonal suspension 
links and upper wishbones, coil springs and internal dampers. 


Springs 


1 coil spring per wheel 


Dampers 
Make/Installation 


double-action hydraulic dampers 
page 42 - 18 d 


Stabilizers 


0 21 mm 

0 22.5 x 3.5 mm (tubular stabilizers) 
modified in course of model year 1981 


Spacers 


standard up to end of MY '91 
"Club-SporT-Version 
standard as of MY '92 


17 mm per wheel 
38 mm per Rad 


Technical Data 

Printed in Germany - XXIX, 1992 
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TIGHTENING TORQUES FOR REAR AXLE 


Location 

Descri ption 

Thread 

Material 

Torque Nm 
(ftlb) 

Tranverse member to 
body 

Hex bolt 

M 10 



8.8 

46 (33) 

Light al loy casting 
(suspension link 
bearing) for lower 
control arm (86 
models onward) to 
body 

Hex bolt 

M 10 




46 (33) 

Lower suspension link 
to transverse member 
(camber eccentric) 

Locknut 

VNM 
14 x 

1. 

5 

10 

200 (146) 

Lower suspension link 
to body or light-alloy 
casting (track 
eccentric) 

Locknut 

VNM 
12 x 

1. 

5 

10 

120 (88) 

Bearing link to lower 
suspension link 

Locknut 

VNM 
12 x 

1. 

5 

8 

85 (62) 

Brake cal i per to 
wheel carrier 

Hex bolt 

M 12 

X 

1.5 

8.8 

85 (62) 

Wheel carrier to lower 
suspension 1 ink 

Locknut 

VNM 
14 x 

1. 

5 

8 

140 (103) 

Upper suspension link 
to transverse member, 
upper suspension link 
to wheel carrier 

Locknut 

VNM 10 


8 

46 (33) 

Propshaft or rear 
axle to wheel hub 

Locknut 

VHM 
22 x 

1. 

5 

8 

460 (322) 

Propshaft to differ- 
ential and input shaft 

Cap bolt 

M 10 



12.9 

81 (59) 

Wheel to wheel hub 

Wheel nut 

M 14 

X 

1.5 

AL 

130 (94) 

Spring strut to body 

Locknut 

VNM 10 


8 

46 (33) 
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LQCuX 1 On 

Description 

Thread 

materia i 

1 orque Nm 
(ftlb) 

Rubber bushing on 
piston rod (spring 
strut) 

Locknut 

VNM 

12 x 1.5 

8 

58 (42) 

Transmission bearing 
to rear-axle trans- 
verse member 

Hex bolt 

M 12 x 1.5 

8.8 

85 (62) 

Stabilizer bearing to 
body 

Hex bolt 

M 10 

8.8 

46 (33) 

Stabilizer linkage to 
lower suspension link 

Hex bolt 

M 10 

8.8 

46 (33) 

Stabilizer linkage to 
stabil izer 

Locknut 

VNM 10 

8 

46 (33) 

Speed sensor to wheel 
carrier 

Cap bolt 

M 6 

8.8 

10 (7) 

Angle bracket to wheel 
carrier 

Hex bolt 

M 6 

8.8 

10 (7) 

Angle bracket to 
transverse member 

Locknut 

1 \j l\l 1 U u 

VM 6 


6 (4) 

Guard to wheel carrier 

Locknut 
Hex bolt 

VEM 8 
M 6 

8 

8.8 

23 (17) 
10 (7) 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Punch 

VW 407 


2 

Thrust plate 

VW 402 


3 

Tube 

VW 415 a 


4 

Punch 

VW 408 a 


5 

Support ring 

VW 440 


6 

Thrust tube 

VW 455 


I 

Remover/installer 

VW 459/2 

Part of VW 459 

8 

Thrust tube- 

P 263 
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No. 

Description 

ay. 

Note when 
Removing Installing 

Special 
Instructions 

1 

Self-locking nut 

1 

Replace if necessary. 
Tighten to specified 
torque 


2 

Washer 

1 



3 

Socket head bolt 

6 

Tighten to specified 
torque 


4 

Axle shaft 

1 

Check for damage 


5 

Lock nut 

3 

Replace, tighten to 
specified torque 


6 

Washer 




7 

Plug 

1 



8 

Cover 

1 



9 

Lock nut 

2 

Replace, tighten to 
specified torque 


10 

Washer 

2 



n 

Pivot pin 

1 



12 

Washer 

1 



13 

Cone washer 

2 



14 

Spring strut 

1 

If necessary, replace 
seal on mounting 
plate 


15 

Locknut 

2 

Replace, tighten to 
specified torque 


16 

Cone washer 

1 



17 

Boll 

1 



18 

Cone washer 

2 



20 

riUfJ a;&e j i j uiy 
Bolt 

i 

X 

1 


Straightening not 
permitted 


Printed 


in Germany - VII, 1983 


Disassembling and Assembling Rear Suspension 


42-3 


42 


Rear Wheel Suspension, Axle Shaft 


92 8 


No. 

Description 

Qty. 

Note When; 
Removing Installing 

Special 
Instructions 

21 
22 

Udopt control arm 
Upper arm mount 

i 
i 

2 

Position correctly 

Straiahtenina not 
permitted 

23 

Bolt 

1 

Tighten to specified 
iurque 


24 

Washer 

2 



25 

Lock nut 

1 

Replace and tighten 



DO 11 

1 
i 



97 

OLdLrlll£t?T jUbJJtll lb 1 Uft 

i 
i 

Lneck tor aamage 

page 4z - b 

28 

Locknut 

1 

Tighten to specified 

lUrLjUfcr 


29 

Frfpntrif* Hi^r 

i 



30 

Eccentric bolt 

1 



31 

Locknut 

1 

Tighten to specified 
torque 


32 

Washer 

1 



33 

Eccentric bolt 

1 

Lubricate with 
MoS 2 grease 


34 
35 

Lower control arm 
Locknut 

1 

-i 

i 

i 

f^hpfk fnr Hflrnanp 

Rpnlapp anrl tinhton 
fic|jiciL>c; diiu Liyfiicii 

to specified torque 

1 pft and rinht 
L c \ l (II ivi 1 lyi 1 L 

sides not inter- 

welding and 
straightening not 
permitted 

36 

Washer 

2 

Replace if necessary 


37 

Bolt 

1 



38 

Mount 

1 

Position correctly 


39 

Rubber mount 

1 


page 42 - 6 

40 

Rubber mount 

2 


page 42 - 6 


42-4 


Disassembling and Assembling Rear Wheel Suspension 


VIII, 1984 


Printed in Germany 


928 


Rear Wheel Suspension, Propshaft 


NOTES ON DISASSEMBLY AND ASSEMBLY 


Disassembl ing 



4. Remove parking brake shoes and 
expansion lever. Pull parking 6. Unscrew eccentric bolts and 

brake cable out of its guide in stabilizer linkage bolt and 

wheel carrier. remove lower diagonal suspension 

1 ink. 
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Notes on Wheel 
Suspension, 86 
Models Onward. 

The exhaust system has been 
modified as of model year 86. Two 
secondary mufflers are mounted near 
the control arms, one on each side. 

This modification has necessitated 
modification of the following 
components: 

- Rear axle transverse member 

- Bearing link of lower suspension 
link mounted on a removable 
light-alloy casting (instead of 
directly on body) . 

- The length of the track eccentric 
bolt (2) has been changed to suit 
the modified bearing (bolt shank 
approx. 10 mm longer). 



Assembling 


1. Inspect parts for damage, compare 
suspect parts with new parts. Do 
not mix up left-hand and right- 
hand lower diagonal suspension 
links (otherwise spring travel is 
impaired). 


2. Coat shanks of camber and track 
eccentric bolts with Optimoly TA 
(instead of multi-purpose grease 
with MoS«) and coat thread with 
Optimoly HT. Apply a coating of 
Molykote U to rubber bushing of 
stabilizer linkage and rubber 
bushings No. 39 and 40 of lower 
control arms (page 42-2) before 
installing suspensions links in 
car. 

See Table of Consumables (Tech- 
nical Information Group X) for 
further lubrication notes and 
specifications. 

Note: 

Spray toe-in eccentrics and camber 
eccentrics on both sides, adjust- 
ment for spring plate on damper and 
ends of bearing bolt threads (wheel 
carriers) with underbody wax such 
as Tectyl - UL - 846 manufactured 
by Val vol ine. This precaution pre- 
vents corrosion of the threaded 
connections, thus facilitating 
future maintenance and repair work. 


3. Tighten bolts and nuts to 
specified torque. 


4. Align axles. 


42-6 Disassembling and Assembling XIII, 1986 - Printed in Germany 

Wheel Suspension 


928 Rear Wheel Suspension, Axle Shaft 


42 


TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Punch 

VW407 


2 

Base plate 

VVV -HI 


3 

Drive sleeve 

VW 244 b 


4 

Tube 

VW 415 a 


5 

Extractor 


Standard 
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i j c st. rip LIU 11 


Note When 
Lie moving Installing 

Special 
Instructions 

1 

Self-locking nut 

1 

Replace if necessary, 
tighten to specified 
to rqu e 



Washer 

1 



3 

Socket head bolt 

6 

Tighten to specified 
torque 


A 

Axle shaft 

1 

Check for damage 


5 

Wheel hub 

1 

Press off with Press on with 

VW 94d h anH VW 9AA h lAjh^rph™ 
V W £j'* i £ D allU V W irHlr U, WLlcreUy 

suitable base ball bearing inner 
plates race must be on 

VW 415 a 


6 

Circlip 

1 

Replace if necessary 


n 
* 

Brake backing plate 

1 

Insert wheel hub in 
ball bearing before 
pressing in 


8 

Kail bearing 

1 

Meat hub carrier Heat hub carrier to 
to 120 - 150° C 120 - 150° C (248 - 
(248 - 302° F), 302° F). Install new 
Press out with bearing. Place 
VW 415 a VW 441 underneath 

hub carrier and press 
on lightly with 
VW 415 a, being 
careful that inner 
races do not fall 
out 


9 

Hub carrier 

1 



10 

Gasket 

1 

Replace 
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DISASSEMBLING AND ASSEMBLING HUB 


Disassembling 

1. Press out wheel hub with VW 244 b and suitable 
base plates. 



2. Remove circlip. 



3. Press out ball bearing with VW 415 a after 
heating hub carrier to 120 - 150° C (248 - 
302° F% 


ASSEMBLY 



4. Press bearing inner race off of wheel hub with 
an extractor and Special Tool VW 407, 
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Assembling 

1. Heat hub carrier to 120 - 150° C (248 - 302° F), 
install ball bearing and then pres on slightly. 



2. Press in wheel hub after installation of circlip 
and brake backing plate. 



II 



VW244b 

ska 
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REPLACING LOWER DIAGONAL CONTROL ARM LINK PIN 


Removing 


1. Remove bolt from link pin. 


2. Place lower control arm on Special Tool VW 402 
Press out link pin with Special Tool VW 407. 




Installing 

1. Coat holder and link pin with waxfree Capella Oil B 
(Texaco). Install link pin by hand so that bend of 
link pin faces in toward lower control arm and 
holes for mounting bolt are aligned. 

2. Press in link pin far enough so that bolt can be 
installed without applying force. 

Note 

Rubber mounts used for lower control arms have a 
long service life, but if they do have to be replaced 
this can be accomplished with the following tools and 
application of waxfree Capella Oil B. 



Removal Installation 

Rubber mount for pivot pin of shock absorber VW 459/2 VW 459/2 

and hub carrier VW 408 a VW 455 

P263 

First press out inner Make sure that inner 

metal bushing. bushing is not displaced. 

Rubber mount for camber eccentric bolt VW 402 

VW 407 


VW 402 
VW 407 
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REPLACING UPPER CONTROL ARM MOUNT 


Removing 

Press out mount with Special Tool VW 408 a, using 
Special Tool VW 415 a as a base. 



Installing 

Press in mount, using waxfree Capella Oil B 
(Texaco) and Special Tools VW 415 a and 408 a. 
Position correctly. Apply pressure pad to 
conical end of metal bushing to prevent any 
change in position between the metal bushing 
and rubber mount. 
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REMOVING AND INSTALLING SPRING STRUT 


Removing 

1 . Unscrew three self-locking nuts from 
spring strut in luggage compartment. 



2. Remove wheel. 


3, Unscrew front nut on pivot pin of lower 
control arm, counterlocking and counter- 
holding the rear nut with a separate 
M 14 x 1.5 nut. Remove pivot. 


4. Disconnect stabilizer bar link at control 
arm. 



Installing 

1 . Replace self-locking nuts. Check spring 
strut seal, making a new permanently 
elastic seal on the mounting plate 300mm 
long and circular in shape with, for 
example, Prestik 4 mm dia., Item No. 
0593 from Bostik. Coat rubber mount on 
mounting eye with Molykote U. 

2. Tighten to specified torques. 


3. Note installed position of lower shock 
absorber. 



Note 

Turn lower shock absorber to correct 
position with a hook wrench applied to 
adjusting nut. Select direction of turning so 
that stop of spring retainer remains on end 
of spring. Further the adjusting nut must not 
be turned against the threaded sleeve, so 
that the car height adjustment is not 
changed. 
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TOOLS 



No. 

Description 

Special Tools 

Remarks 

1 

Tensioning device 
or 

Tensioning device , 

VW 340 

Porsche version by 
Klann, see Workshop 
Manual (Workshop 
Equipment 3, group 4) 
for description/ 
suppl ier. 

2 

Sickle wrench 
DIN 1810 
dia. 80/90 


commercially available, 
e.g. Sal tus 
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No. 

Description 

Qty 

Note When: 

Removing 

Install ing 

1 

Locknut 

3 


renew, torque: 46 Nm 
(33 fltb) 

2 

Washer 

3 



3 

Cover 




4 

Dirt 

excluder 

• 



5 

Locknut 


Stretch coil spring 
with VW 340 or Klann 
KL - 0014 

renew, torque: 58 Nm 
(42 ftlb) 

6 

Washer 




7 

Mounting 
plate 




8 

Rubber 
support 



coat with Molykote U 

9 

Damper 
bushing 



coat with Molykote U 

10 

Support 
plate 



see note on page 
42 - 18c 

11 

Spring plate 

> 


see note on page 
42 - 18c 

12 

Coil spring 

1 


note allocation, 
tolerance orouo and 

remarks on page 

42 - 18b/c 

13 

Protective 
tube 
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No 

riP^rK*in1"ifin 

w i*y 

Note When: 

Rfimfw "inn 
rvcKiuv i riy 

T nctal 1 t inn 

i lib i ii ny 

14 

Circl ip 

i 



15 

Secondary spring 

i 


Check installation 
position 

16 

Stop 

i 


Install with grooves 
down 

17 

Lower spring 

p 1 ale 

i 


Coat contact surface 
tor adjuster nut with 
Optimoly TA. 
Note remarks on page 
42 - 18c 

18 

Support cover 

i 


Boge only 

19 

Threaded sleeve 

i 


Coat thread with 
Optimoly TA. See 
remarks on page 
42 - 18c 

20 

Adjuster nut 

i 


Check freedom of 
movement (to faci 1 i - 
tate adjustment). Boge 
and Bilstein are 
different. See remarks 
on page 42 * 18c 

21 

Damper 

i 

i 


Check efficiency, 
renew if necessary. 
Modified dampers as of 
model year 86, Damper 
installation overview, 
page 40 - 18d 
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NOTES ON DISASSEMBLY AND ASSEMBLY 


Disassembling 

1. Using Porsche-version Klann 
spring tensioning device (see 
Workshop Manual) or VW 340, 
stretch coil spring. 
Remove self-locking nut from 
piston rod. Remove mounting plate 
with support plate. 


VW 340 


Testing Dampers 

Dampers can only be tested properly 
on a test bench. Although ineffi- 
cient dampers cannot be identified, 
a visual inspection or check of 
operation will identify completely 
defective dampers. 


Note: 

Distinguishing features of dampers, 
see page 42 - 18d. 



2. If special tool VW 340 is used, 
relax tension on coil spring by 
screwing down each of the 
clamping bolts in turn. 


B o g e Dam 
Pressure 


e r s j 
ess 


With damper in installation 
position, extend and compress by 
hand. The damper must move smoothly 
and with uniform resistance through 
its entire travel. The extension 
and compression-stage damping must 
be f e l t d early rr gh t u p t o t he 
final positions. Dampers which have 
been stored for an extended period 
of time should be pumped in and out 
several times in the installation 
position. Replace leaking dampers. 


B o g e Gas 
Dampers 


Pressure 


With damper in installation 
position, extend and compress by 
hand. Damper must move smoothly 
throughout its travel. Extension 
and compression-stage damping must 
be felt clearly right up to final 
positions. Because of the gas 
pressure, the resistance of the 
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piston rod increases as the rod 
moves into the damper. If dampers 
have been stored for a long time, 
pump in and out several times in 
installation position. 

Replace leaky dampers. 

If dampers have depressurized 
(damper does not return automati- 
cally to expansion-stage and stop), 
but show no signs of escaping oil 
(oil stain) and fulfill the 
remaining requirements, they can be 
reused. Dampers which show traces 
of oil leaks and have lost their 
gas pressure must be replaced. 


Bilstein Dampers 

Worn Bilstein 
dampers can be readily 
identified. 

Measure dimension X with damper 
completely compressed (i.e. as far 
as possible). If dimension X is 
larger than 18 mm (new damper 
8.5 mm), the damper must be 
replaced. 


Assembling 

Rear-axle springs are available in 
three versions. The versions are 
color-coded. 


The springs with green, yellow and 
blue coding are further subdivided 
in tolerance groups. 


When replacing, always install 
springs with the same color coding. 
Under no circumstances may yellow, 
green and blue springs be combined . 


As car height is adjustable, it is 
not necessary to correlate spring 
roups with certain model types 
e.g. with or without air con* 
ditioner, left-hand or right-hand 
drive) . 


Coil spring (green) 

928, until end of model year 78 

Part No. 928.333.531.09 


t- — x — r 



Gr. 

F where 
= 272 mm 

Col or 1 
code 

Order- 
ing 
I ndex 

1 

4719... 4817 N 

1 green 

201 

2 

4818... 4915 N 

2 green 

202 

3 

4916... 5013 N 

3 green 

203 
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Coil spring (yellow) 
928/928 S from 79 models until 
current 84 model year (see note 
below), Part No. 928.333.531.12 


Gr. 

F where L. - 
253.5 mm 

Color 
code 

Order 
index 

1 

4710... 4810 

N 

1 yellow 

101 

2 

4811... 4910 

N 

2 yellow 

102 

3 

4911... 5010 

N 

3 yel low 

103 

N o 

t e : 





As of the following chassis 
numbers: 


92 ES 840 416 928 S Europe/r.o.w 
92 ES 849 568 928 S Japan 
92 ES 860 562 928 S USA 


in the current 84 model year, the 
coil springs, both spring plates of 
the supporting plate and the adjus- 
ter nut with threaded sleeve have 
been modified to reduce weight. 


Coil spring (blue) 

928 S, installed in the current 84 

models as of the chassis numbers 

listed above, Part No. 928.333. 

531.14. 


Gr. 

F where L. = 
249.8 mm 

Color 
code 

Order 
index 

1 

4680... 4800 

N 

1 blue 

301 

2 

4801... 4920 

N 

2 blue 

302 

3 

4921... 5040 

N 

3 blue 

303 
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DAMPERS - INSTALLATION OVERVIEW, IDENTIFICATION AND DISTINGUISHING FEATURES 

Front axle 


Non-adjustable front- 
axle spring strut 


Re 

I 

ar 
Si 

axl 
ngl 
Do 

e 

e p 
ubl 
Pr 

ipe 

r 

e p 
ess 
Ga 

ipe 
ure 
s p 
Bo 

les 
res 
ge 
Bi 

s 

sure 
lstein 

Paint coding, 
Identification 

928/928 S 
standard 

X 

0 


X 
0 

X 
0 


X 
0 



black* 
black** 

928/928 S 
optional extra 

X 

0 

X 
0 



X 
0 


X 
0 


green 
green 

Adjustable front- 
axle spring strut 











928 S standard 
until end of model 
year 85 

X 

0 


X 
0 

X 
0 


X 
0 



black* 
black** 

928 S optional 
extra until end of 
model year 85 

X 

0 

X 
0 





X 
0 


X 
0 


gold 
gold 

928 S standard 
86 models onward 

X 

0 


X 

0 


X 
0 

X 
0 



grey 
grey 

928 S optional extra 
86 models onward 
alternative 

X 
X 

0 
0 

X 

o , 

X 
0 


X 
0 
X 
0 

X 
0 

X 
0 

. . . 

red 
red 
gold 
gold 


*/** Identical parts 
Note: 

Optional Extra = Sport Tuning 

When removed, the pressureless damper will remain in any desired position* 
When the gas pressure damper is removed it extends to the expansion stage 
stop. 
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REMOVING AND INSTALLING AXLE SHAFT 


Axle Shaft Bolted on Both Sides 
Removing 

1. Remove cylinder head bolts on transmission 
and wheel ends. 



Axle Shaft Welded on One Side 
Removing 

1 . Remove socket head bolts on transmission end 
and self-locking nut on wheel end. 


Note: 

Self- locking nut is accessible after removing wheel 
cover. 

Wheels do not have to be removed. 


2. Run out axle shaft on right and left sides toward 
inside. 

Lower rear end of exhaust assembly on left side. 


2. Run out axle shaft on righthand side toward 
inside. 

3. Run out axle shaft on lefthand side toward 
outside, after removal of rear wheel. Make 
sure that grease from constant velocity joint 
does not come on brake disc. 



Installing 


Clean axle shaft flange surfaces to remove grease. 
Tighten bolts to 83 Nm, 


Installing 

1 . Run axle shaft into wheel hub on wheel end 
(lubricate splines and threads with Optimoly 
HT), 


2. Install socket head bolts on transmission end 
(axle shaft flange surfaces must not have grease). 

3. Tighten socket head bolts to 83 Nm and self- 
locking nut to 460 Nm. 
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No. 

Description 

Special Tool 

Remarks 

1 

Circlip pliers 

VW 161 a 


2 

Punch 

VW 408 a 


3 

Plate 

VW 401 


4 

Sieeve 

VW 455 
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No. j Description 


1 Circlip 


2 Constant velocity joint 


3 Gasket 


4 I Sealing flange 


5 
6 


7 
8 


Clamp 
Clamp 


Shaft 


Qty, 


2 


Note When 


Cut open with 
side nippers 


Installing 

Replace, make sure 
of correct fit 

Pack 80 grams of 
grease in each joint 
groove on outside 
diameter of joint 
to outside of propeller 


Grease quantity only 
valid for joints 

Replace 

Bearing surface must 
be grease free 


Special 
Instructions 


Only special grease 
(spare part deliv- 
ery) 


Install clamps betweci 
machined shoulders 

Replace, if necessary 

Check runout 


Modified Axle Shaft 

Axle shafts with welding on one side are installed 
since 1082 models. The transmission end shaft is 
still bolted as before , while on the weel end the 
axle shaft and drive shaft are welded. 
Welded axle shafts can also be installed retro- 
actively in older models. Bolted axle shafts on 
both ends, however, cannot be installed in cars 
after 198? models on (would scrape on wheel carrier). 


Dust Cover Versions 

The welded axle shaft has a different dust cover 
with improved sealing. The dust cover has a bead 
(arrow) and the sealing flange a groove. 


B 




A For bolted axle shaft on both ends 
B For welded axle shaft on one end 
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DISASSEMBLING AND ASSEMBLING AXLE SHAFT 


Disassembling Assembling 


1. Clamp axle shaft in a vise fitted with soft 
jaws. 


2. Remove clamp and push dust boot with sealing 
flange toward inside of axle shaft. 


3. Remove circlip. 


4. Press off constant velocity joint using special 
tools VW 401 and VW 408 a. 



1. Seal large diameter end of new dust boot with 
an adhesive. This requires that seats of sealing 
flange and boot be clean and free of grease. 
Adhesive: 3 M Scotch Seal 750 
(available in 5 oz. tubes) 


2. Squeeze new clamp with a special pliers, 
e.g. VW 1275, between machined shoulders 
of sealing flange. 



3. Replace gasket on flange cover. 


4. Push dust boot with sealing flange on to shaft. 


5. Pack constant velocity joint from each side 
with approx. 40 grams of special grease uni- 
formly. Total quantity of grease: 80 grams. 
Special grease is only for joint. Never use 
grease in dust cover. 

80 grams of special grease is delivered with 
each spare dust boot and each spare constant 
velocity joint. 
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Press constant velocity joint on to shaft. Install a 
new circlip, 


Disassembling and Assembling Constant 
Velocity Joint 


Disassembling 


Joint must be disassembled to replace grease when 
seriously contaminated or when bearing surfaces 
and balls have to be inspected for wear or damage. 


1. Swing out ball hub and ball cage from joint 
and press out in direction of arrow. 



Note 


Ball hub and joint are paired. Don' t mix them up. 
The 6 balls for each joint also belong to one 
tolerance group. 
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2. Tilt ball hub out of ball cage via ball groove 
(arrows). 



4. Install hub with cage and balls in joint pointing 
up. Make sure that after swinging in hub into 
joint one wide ball groove "a" on joint is to- 
gether on one side with a narrow groove "b" 
of hub. 



J! 


Asse m blin g 


1. Check joint, ball hub, ball cage and balls for 
pitting and scoring. Excessive radial play in 
joint will be noticed by knocking noises when 
accelerating/decelerating. Replace joint in 
such a case. Slight wear spots and tracks of 
balls are no reason to replace joint. 


2. Place ball hub in ball cage. Any installed 
position is okay. 


3. Press balls into cage. 


Note 

Groove of ball hub and running around periphery of 
outside diameter on joint must face end of axle 
shaft. 
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5. Swing in ball hub with cage. To accomplish 7. Check function of joint. Constant velocity 

this, swing out hub from cage so far that balls joint has been assembled correctly, if ball 

are at same distance as orbits (arrows). hub can be pushed back and forth by hand 

over the entire axial compensation distance. 



6. Press hub with balls into joint (arrow). 
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RKMOVING AND INSTALLING REAR AXIF ASSEMBLY 


Removing 


1. Unscrew M 10 self-locking nuts (3 per side) 
from spring struts in luggage compartment. 
Remove rear wheels. 



5. Disconnect axle shafts at transmission and sus 
pend from wire in horizontal position on rear 
axle cross member. 



6. Disconnect stabilizer at lower control arm. 


% Disconnect parking brake < M - i1 compel P 
and pull ba^!< tm\ f gffllili . 




3. Detach brake calipers and suspend from piece 
of wire. Be sure that brake hoses are not too 
tight. 


4. Remove exhaust system as far as necessary de 
pending on version. 



- 


... 


I 




7. Support transmission from stabilizer bar with 
special tool US 8031. 
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H m Unscrew two mounting bolts of rear axle cross 
member as well as two bolts of transmission 
mounts. 


Note 

Since shims are installed between transmission 
mounts and the rear axle cross member, note 
quantity, thickness and location for installation 
later. 



9 , Mark position of ftoe) eccentric bolts. Remove 
bolts from rear axle cross member. 



10. Place floor jack underneath rear axle cross 
member. Mark position of rear axle cross 
member. Remove remaining 4 bolts of rear 
axle cross member* 



11 ♦ Lower rear axle carefully and be careful not 
to twist the spring struts, control arms or 
rear axle cross member. 



Installing 


1, Cher^: spring strui sea] .'seal between mounting 
plate and body). If necessary, make a nev* 
permanent l\ elastic seal, e # ,:.. \ mm dia. 
Presik, Mem No. 05U3 from Bostik, 30(j mm 
long, cut le -shaped, on the mounting plate. 
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2. Move in rear axle. Install mounting bolts and 
align axle to original position as marked. 
Tighten bolts to specified torque. 


3* Align transmission suspension (see point 8.). 
Refer to Group 34 if transmission suspension 
has to be completely aligned, using new parts. 
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Wheels and tires 

Tire condition / tire pressure 

Tires are safety-relevant items that are only capable of meeting the requirements applicable if they 
are run at the correct tire pressure and with sufficient tread depth. 

The tire pressures indicated are minimum pressures. The tires must never be run at lower pressures 
since this affects roadholding in a negative manner and may lead to severe tire damage. 

Valve caps protect the valve against dust and dirt and therefore help prevent leaks. Always screw 
on caps tightly and replace missing caps. 

For safety reasons, do not limit tire checks to checking the tire pressure but also check for sufficient 
tread depth, ingress of foreign matter, pinholes, cuts, tears and bulges in the sidewall (cord 
breakage)! 

Tire pressure of cold tires (approx. 20°C) (summer and winter tires) 
15 and 16 inch 



Summer tires* 

Winter tires 

front 

2.5 bar pos. pressure 

2.5 bar pos. pressure 

rear 

3.0 bar pos. pressure** 

3.0 bar pos. pressure 

17 inch 




Summer tires 

Winter tires 

front 
rear 

2.5 bar pos. pressure 
2.5 bar pos. pressure 

2.5 bar pos. pressure 
3.0 bar pos. pressure 


Colfapsible spare tire 

front and rear 2.5 bar pos. pressure for 8 PR 89 P / 92 P tires 

front only 2.2 bar pos. pressure for 4 PR 83 P tires 

* Due to changes in standards and legislation, "V" and "ZR" tires require tire pressures that deviate 
from the vaiues indicated in the Owner's Manual. 

Always use the new tire pressures indicated above. Relevant adhesive labels are available from 
all official Porsche dealers. 

** In some cases, only allowed up to 2.5 bar (36 psi) in the U.S.A. This depends on the tire in 
question since earlier tires have a sidewall lettering that limits the admissible tire inflation 
pressure (max. press) for North America to 36 psi (2.5 bar), Lettering for tire pressures of 
3.0 bar = max. press 44 psi or 300 Kpa. 


Wheels and tires 
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Tire and wheel overview / tire specification character 

For a tire and wheel overview for summer and winter tires, refer to the relevant Technical Informa- 
tion (Tl), Group 4. 

When replacing summer tires, check for the correct tire specification character The specifica- 
tion characters N 0, N 1, or N 2, respectively, help to distinguish summer tires approved by Porsche 
from other versions of identical tire type and the same tire size. The tires approved by Porsche are 
also identified in the corresponding TL 

NO, N1 and N2 tires must not be mixed on one and the same vehicle, even if they are of the same 
make. 
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Fitting the 17 Inch Wheels (Cup Design) to the Vehicle 


On the 17" Cup Design wheels, the valve 
(No. 1) and the locking wheel nut cannot be 
arranged on the same side {as on previous 
models). 

For correct installation, the valve (No. 1) 
must face the color-coded stud (No. 2), 
Be sure to fit the locking wheel nut to the 
color-coded stud (Nr. 2). 



Important note 

Fitting (and tightening) procedures of all 
other wheel types (16-inch Design 90 etc.) 
for stationary balancing remain unchanged. 

This means: Coded stud, valve and locking 
wheel nut are located on the same side. When 
tightening, valve must point up (same position 
as on balancing equipment). 
It is recommended to add an extra refer- 
enced the modified assembly in the "Wheel 
balancing and General notes on fitting tires" 
chapter. 


583-44 


If required, mark the wheel stud located op- 
posite the valve before removing the wheel. 

For stationary balancing of the wheels (with 
step rings), turn the wheel in such a manner 
that the valve points to the bottom. Tighten 
the wheel in this position. 
After balancing, mount the wheel to the ve- 
hicle in an identical position (valve faces to 
the bottom / color-coded wheel stud and lock- 
ing wheel nut located on top). 


Fitting the 17 Inch Wheels (Cup Design) to the Vehicle 
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Wheel alignment measuring data 


The following values apply at empty weight in accordance with German DIN 70020 standard (car 
with full fuel tank, spare wheel and tools). 


Front axle 

Adjustment values 
and tolerance 

Max. difference 
between left/right 



Height adjustment: 

From wheel contact patch to 

■ ■■ft M m * w 

Measunng surface on rear control arm pivot 

1 80 ± 20 mm* 

10 mm 

Toe-in no oressure anrilied 

i i \j _■_ \j 


Toe-out on turns at 20* steering lock 

- r ±20' 

Can only be varied by 
renewing steering arms 

Camber 

-30'± 10' 

10' 

Caster 1990 models inclusive 

From 1991 models on 

3* 30' + 30'** 
4* + 1 '** 

20' 
20' 

Rear axle 



Height adjustment: 

From wheel contact patch to measuring surface 
on lateral subframe 

173+10 mm* 

10 mm 

Toe-in, each wheel 

+ 10'±5' 

10' 

Camber 

- 40' ± 10' 

10' 


* Height adjustment settings apply to new cars. After cars have been driven for a period the height 
may be max. 10 mm less, in other words the downward tolerance can vary by 10 mm more. How- 
ever, this must then apply to both axles. 

" The caster angle value of 4* + V can be adopted retrospectively on cars back to the 1986 
model year inclusive (from introduction of vertical ball joint at front axle subframe pivot / refer to 
Page 40 - 19), The caster tolerance range on the measuring chart should be modified if 
necessary. The printed measuring chart will not be amended until a new issue is printed. 


Wheel alignment measuring data 
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Specimen measuring chart' 


Mama : ■ 

vehki*: All Porsche Type s 928 

Vehicle 

Licence plate NO; miltt/lcm: 

Went. No.: 

Dot*; 

meaiurad by : 


Rims and Li res 
(damage and 
treads) 


MEASURING CHART 


Difference angla at 2Qo turning radiut 
10 2 10 toe-out 

,1.1,1.1,1,1 


© 


0 — ^ 

1 — 

2 — 

3 — 



ip|iii|r|imi^Mji|iM|im 


Vehicle: Empty 
weight according 
1o DIN 70020 
(with full fuel lank, 
spare wheel and 
loots) 


20" right turn-in 
measured lefl 


0 1 2 

20° left turn-in 
measured righl 


3 £ 


2 % 



0 1 

Toe-in [not pressed) 

Car's height* 
(nominal value 
190 - 20 mm) 


1 
0 


n 

u 
c 
■ 

m 
tt 

~u 
«_ 
a 

£ 

e 

o 
E 


e 


4 

3 
2 
1 - 


* 

* 

c 

s 

t: 



c alter 


camber 



Wheel load in kg* 
Ma*, difference between 
let! and right: 20 kg 


Comber 


© 


0 

1 
z 

3 


3 j> 


liilu.l^ i.l.iii 4- 


fieor-wheel adjustment 1 0 1 

IjjIlJjjIll 


too-tn 


S 


O 


2 ^ 


u 
r 

■ 

It 


£ 
a 
v 

K 

a 



o 

7 
■•- 
ji 

i_ 

D 


C 

u 
c 

V 

• 

It 


e 



Car's height * 
(nominal value 
173 ± 10 mm) 


Wheel load in kg* 
Max. difference between 
left and right: 20 kg 



1 0 

* 

SI 

5 1 

x 


c — 


5 
4 
3 
2 
t 


4260.20 


Refer to instructions in Repair Manual 


Printed in Germany 


* The caster adjustment setting has been changed for 1991 models on to 4* + 1* (previously 
3* 30' + 30"). This changed caster value can be adoopted retrospectively on cars back to 1986 
models inclusive (from introduction of vertical ball joint at front axle subframe pivot / refer to Page 
44-19). 
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Wheel alignment measuring data 


The following values apply at empty weight in accordance with German DIN 70020 standard (c»with^ 


full fuel tank, spare wheel and tools). 



Front axle 

Height adjustment: 
From wheel contact patch to 
Measuring surface on rear control arm p 1 

Toe-in, no pressure applied 

Toe-out on turns at 20* steering lock 


Camber 


Caster 


Adjustment values 
and tolerance 



+ 15' ± 5' 


-1*± 20' 


-30'± 10' 

1990 models inclusive 3* 30' + 30 
From 1991 models on 4* + 1 


r** 


»* * 


o 

Max. difference 
between left/right 


sec M£U 


Can only 

renewing steering arms 

10 r 

2C 
20' 


Rear axle 

Height adjustment: 

From wheel contact patch to measuring surface 1 73 ± 10 mm* 1 0 mm 

on lateral subframe 

Toe-in, each wheel + 10' ± 5' 10* 

Camber -40'± 10' 10' 

* Height adjustment settings apply to new cars. After cars have been driven for a period the height 
may be max. 10 mm less, in other words the downward tolerance can vary by 10 mm more. How- 
ever, this must then apply to both axles. 

**TTie caster angle value of 4* + V can be adopted retrospectively on cars back to the 1986 
model year inclusive (from introduction of vertical ball joint at front axle subframe pivot / refer to 
Page 40- 19). 

The caster tolerance range on the measuring chart should be modified if necessary. The printed 
measuring chart will not be amended until a new issue is printed. 
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Specimen measuring chart 1 


Norn* : 


Vehicle: 


All Porsche Types 928 


Vehicle 

Ident. No.: 


Licence plate NO: 











Rims and tire* 
(damage and 
treads) 


MEASURING ctlART 


Difference ongle ot 20= turning radiui |f 

0 110 


toe -out 


1 


I.i.iIiiIjlLjLi.,. 

to*- In 


,|,|,|. rr p T | T |,| Tr | 



il.lJ.U, 


toe-in 

'I'l'l^'I'j'I'J'J'I'I'p'I'l 


Vehicle: Empty 
weight according 
•>JJIN 70O20 
(wilh full fuel lank, 
spare wheel and 


ton.' out 


20* light lurn-in 
measured let! 


0 T 7 

20° left turn-in 
m assured rig hi 


E~ — b 

^3 £ 


0— ^ 

1 — 

2 — 

3 — 


* 


1 • 4 

0 I 3 

E 

D 
u 

; ? 

o *- 
E 


ni 

o 
It 

* 

c 
* 

a* 

w 

£ 

O 

V 

M 
D 

E 


center 



Wheel load in kg* 

Max difference be fove en 

left and right: 20 kg 


comber 


camber 


O 


2 — 


5-i- 

4 

o 

2o 

* 

c 

rt 

o 1 

E 
□ 


10 1 Rear-wheel adjustment 1 

toe-in -|- 


llL ' ,l | 1 i" ul,lt ' J " 
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* The caster adjustment setting has been changed for 1991 models on to 4* + 1* (previously 
3* 30' + 30'). This changed caster value can be adoopted retrospectively on cars back to 1986 
models inclusive (from introduction of vertical ball joint at front axle subframe pivot / refer to Page 
44-19). 

The caster tolerance range on the measuring chart should be modified if necessary. The printed 
measuring chart will not be amended until a new issue is printed. 
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Alignment 
General 

Use an optical or electronic axle measuring device to align the vehicle. Refer to the operating instruc- 
tions for the axle measuring device for the measuring procedure. 
The following preconditions must be fulfilled before starting alignment: 

. Vehicle at curb weight as per DIN 70020, I.e. ready for the road with full tank, spare wheel 
and tools. 

Correct joint and wheel -bearing play 

Prescribed tyre inflation pressure, more or less uniform tyre tread 

If vehicle is to be aligned front and rear, first check and/or adjust the wheel values for the rear axle. 
Center the steering wheel and steering for track adjustment. 

Before starting to adjust the wheel values for front or rear axles, it may be advisable or necessary* to 
check the rear axle height setting at DIN curb weight, as well as the front axle for vehicles with adjus- 
table front spring struts. 

If wheel-load scales are available, it is possible to keep the difference between right and left wheel 
loads as low as possible thanks to the height adjustment facility. The difference in wheel load Is adju- 
sted by altering the height of the vehicle within the height tolerance. Priority is given to the least possi- 
ble difference between right and left wheel load. 


* following work which causes an alteration in height or if the height is incorrect. 
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Important notes for alignment 

The following must be observed during 
alignment: 

1 . Actual vehicle height 

2. Height setting / alteration in wheel load 

To 1: (Actual vehicle height) 

Explanation of vehicle heights: 

Specified vehicle height 

Corresponds to the specified value. The tole- 
rance range may be used to reduce the diffe- 
rence in wheel load. 


Influenced vehicle height 

Existing height value after the vehicle or front 
axle have been raised. Never use this height 
value as a starting point, to prevent: 

a) a result of height measurement that does 
not correspond to the actual vehicle height, 
or 

b) a toe-in value, when correcting the wheel po- 
sition, which, because of the FA kinematics, 
does not comply with regulations at actual 
vehicle height 


Actual vehicle height 

m Should be within the tolerance range for 
the specified vehicle height. 

• Is lost If the vehicle or front axle have 
been raised. 

• Is recovered after a longer journey or 
longer operating period. Exact value can 
be achieved by pulling the front axle 
downward in a precisely defined way. 

• Description in the following text. 


Obtain actual vehicle height as follows: 

After the vehicle has been raised, starting 
at the influenced vehicle height, pull the 
front axle 

down by 60 - 70 mm and hold for 1 

minute. Use special tool 

10 - 222 A for this. Keep to the specified 

time. 

- After releasing the vehicle, bounce the 
front and rear axles - 
approx. 25 mm - a few times. 
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For the pulling down procedure, fasten the 
engine support (prop device) 10-222 A to the 
stabilizer Use suitable hooks or straps. The 
transport lugs (strap No. 28, Page 40 - 7) may 
be used if there is enough distance between 
the rails of the platform. This is possible 
without removing the sump guard. 


An alteration in wheel load always acts on the 
wheel diagonally opposite. In other words, if 
the wheel load of one wheel is increased or 
reduced, the diagonally opposite wheel under- 
goes the same alteration. 



To 2: (Height adjustment/alteration in wheel 
load) 

Changing the height on one side causes an al- 
teration in wheel load. If there is an alteration 
in wheel load for one wheel, the loads for the 
other wheels also change. 

An increase in spring pretension (raising the 
vehicle) on one side causes an increase in 
wheel load. 

A reduction in spring pretension (lowering the 
vehicle) on one side reduces the wheel load. 


Example 

Spring pretension is increased at the rear left C. 

This means that the wheel load; 

- increases rear left C and front right B 


- reduces rear right D and front left A 



The difference between left and right wheel 
load should be kept as low as possible for 
front and rear axles (less than 20 kg). 


Alignment 
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Check/adjust height 
Note 

The adjustment facility is used to correct dif- 
ferences between left and right wheel loads. If 
the height is correct, the differences in wheel 
load are within a permitted tolerance as long 
as the coil springs on each axle are the same 
length (spring pretention). 
Tolerance ± 1 mm. 

it is possible to keep the differences in wheel 
load as iow as possible if wheel-load scales 
are used. The tolerance between right and left 
on front and rear axles less than 20 kg. 

Front axle 

1 . At actual vehicle height 
(Page 44 - 2 / 44 - 2a), measure the dis- 
tance between the tire contact surface and 
the measuring point on the rear link bearing. 


2a) If spring struts are not adjustable 

the vehicle height at the front axle is deter- 
mined by the coil spring and cannot be ad- 
justed. It is only possible to make a correc- 
tion by replacing the front axle coil springs 
or fitting spacers under the lower spring 
seat. 

No more than max. 2 spaces may be fitted 
to each spring strut to ensure that the 
guide for the lower spring seat is main- 
tained. Bear in mind that a settling allow- 
ance must be made for new vehicles and 
replaced axle components. 


2b) if spring struts are adjustable 

the vehicle height is adjusted at the front 
axle by turning the adjusting nut. Set the 
wheels to a suitable lock to give access to 
the adjusting nut (do not raise the vehicle). 
Should the vehicle be raised, restore to ac- 
tual vehicle height before checking the 
height again. 



Nominal value 180 ± 10 mm 

max. difference between left and right 10 mm. 


Adjusting nut 

- turn to the right = vehicle higher 

- turn to the left = vehicle lower 

Adjust using the same tools as for the rear 
axle. 
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Note 

If Bilstein spring struts are installed, the adju- 
sting range for lowering the vehicle is limited 
by a stop for the adjusting nut. If Boge spring 
struts are installed, the adjusting nut turns too 
easily at the lowest position. This means that 
the lower spring seat no longer has contact 
with the adjusting nut, but with the threaded 
sleeve. Under normal conditions, this accept- 
able range is not reached (if height is adjusted 
according to regulations). 



Rear axle 

1. At actual vehicle height 

(Page 44 - 2 / 44 - 2a) measure from tire 
contact surface to measuring point on the 
cross member. 



specified value 173 ± 10 mm 

max, difference between left and right 10 mm 


2. The vehicle height is adjusted at the rear 
axle by turning the adjusting nut. Use an ex- 
tended hook wrench (with welded-on pipe) 
or Special Tool 

VW 637/2 (lever) to turn the nut accordingly. 
Do not raise the vehicle. 

Adjusting nut 

- turn to the right = vehicle higher 

- turn to the left = vehicle lower 


Alignment 
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Wheel alignment values 

Important notes 

Only check and/or adjust wheel alignment 
values if the specified preconditions have 
been fulfilled (Page 44 - 1 under general) and 
at actual vehicle height 
(Page 44 - 21 44 - 2 a). 

If the vehicle is to be aligned front and rear, 
first check and/or adjust the rear axle. 


Front axle 

Prepare the vehicle for checking and/or adju- 
sting the wheel alignment values. Position the 
front wheels on rotary plates, etc. 
If the vehicle is not driven onto rotary plates, 
but raised, or raised for any other reason, the 
actual vehicle height must then be restored by 


Adjust camber and caster 

Camber and caster are both adjusted by 
means of eccentrics on the lower control arm. 
Tighten self-locking hexagon nuts with 120 
Nm (88.5 ft. lb.) 

Seal the slit openings for the adjusting eccen- 
trics (Page 40 - 23). 


Note 

If vehicles have aluminium joint carriers, 

always turn the caster eccentric from small 
values towards large caster values, i.e. If the 
caster value is too high, first turn the eccentric 
back completely and then adjust to the 
correct value. This guarantees that the 
camber and caster values are always maintai- 
ned, even under extreme operating condi- 
tions. If it is not possible to achieve the prescri- 
bed caster value, adjust the other side to the 
higher value if necessary (up to 4 degrees 30' 
is acceptable). 



No. 

for aluminium 

for steel 


joint carrier 

joint carrier 

1 

Caster eccentric 

Camber 



eccentric 

2 

Camber eccentric 

Caster 



eccentric 
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Adjusting toe 

Preparation: Center steering gear with 
Special Tool 9116. If the steering wheel is 
offset, relocate at the best value. 
Then remove Special Tool 9116, 



- Clamp the steering wheel in the central po- 
sition with steering wheel lock and adjust 
the toe with the tie rods. 


Rear axle 

Adjust camber 

The camber is adjusted by means of an eccen- 
tric screw on the inner link bearing. 



Adjust toe 

The toe is adjusted by means of an eccentric 
screw on the front link bearing. 


Track difference 

It is not possible to adjust the track difference 
(can only be affected by replacing steering 
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CHECKING WHEEL RIMS 


Refer to drawing for lateral and radial runout measuring points on inside of rim. 


Max. permissible lateral and radial runout on 
aluminum rims = 1,0 mm 

Max. permissible lateral and radial runout on 
rim with tire = 1 ,25 mm 
(also refer to page 44 -8) 

Note 

Damaged rims should never be straightened. 



Distance "a" = 8 mm 


Check flanges of aluminum wheel rims for wear. The inside rim flange is more subject to wear. 

Use a standard 8 or 10 mm radius gauge for checking. Remove any sharp edges or burrs before checking. 

Wear limit: 1 mm. 

Replace wheel rim, if necessary. 



10 mm radius gauge for forged wheel rims 


44 - 6 Checking Wheel Rims 
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General assembly information, tires 

Always use new rubber valves when replacing tires. 

Attention: When fitting tires, always comply with any Instructions on the side walls with regard 
to direction of rotation or side-specific assembly (e.g. arrow or "outer/Inner") 


When fitting tubeless tires, check that the sealing areas of the tire and the disk wheel are clean and 
look for any damage. With regard to this, always bear in mind that a tubeless tire is sealed by the 
bead base. If the side wall of the bead were used for sealing, it would be possible for air to escape 
under extreme driving conditions. 


Check the rim flange of light alloy disk wheels for wear {see Page 44-6), 


When fitting the tire beads into place, use only the tire assembly compounds specified below. If an 
unsuitable assembly compound Is used, the following may occur: Tire may rotate on the wheel, 
bead core may break during fitting and the rim surface may be damaged by aggressive substances. 
Caution: Use only TIP TOP Universal, Order No. 593 0601 (3.5 kgs can) or Contifix as tire assem- 
bly compound. 

if Contifix is used, coat beads sparingly (to avoid tire rotation on the wheel rim) and avoid driving 
the car for 24 hours after tire fitting or matching if possible. 


Tell your clients to avoid extreme driving behavior (acceleration, braking) during the first 60 to 

120 miles with new or newly fitted tires to prevent the tire twisting on the rim under driving conditions. 

Mark the tires if necessary. 


A maximum of 20 mm twisting of the tire on the rim must be regarded as the ultimate limit value. The 
best result of the wheel balancing in such cases is usually only moderate. This will have a detrimental 
affect on an optimally balanced wheel. 


General assembly information, tires 
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Mount the tire in a beneficial position to the rim (matching) in order to achieve optimum smooth run- 
ning. The following text describes both uncontrolled matching and controlled matching with identifica- 
tion marking or using a wheel-balancing machine with matching program. 


After fitting, inflate tubeless tires to approx. 4 bar (58 psi) without valve inserts, to ensure that they 
are correctly seated on the rims. At 3.3 bar (4.5 bar for wheels with asymmetrical hump)), at the la- 
test, the tire bead must jump from the well base over the hump of the bead seat to avoid breaking 
the bead core. Screw in the valve insert and inflate to the prescribed tire pressure. 

The max. permitted radial and lateral run-out of the wheel (tire + rim) is 1 .25 mm. Try to achieve 
values less than 1 .0 mm and greater than 0.5 mm. 


If necessary, turn the tire on the rim by 90° or 180* to obtain an acceptable value (uncontrolled match- 
ing). Controlled matching: align the highest point of the rim with the green or white dot on the side 
wall of the tire. The highest point of the rim must be determined before- hand. In the case of forged 
disk wheels, however, this is identified by a milled recess in the rim well as well as by a red dot 
glued to the outer side. 

Bear in mind that it is possible to get even better results from the point of view of smooth run- 
ning in some cases using a wheel-balancing machine with matching program (true-running, 
imbalance and weight distribution of the balancing weights) . 


Cast light-alloy disk wheel Forged light-alloy disk wheel 
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Cast light-alloy disk wheels must not be fitted to the vehicles with four-piston fixed calipers (as from 
Model 86), 


Club Sport version wheels (larger cutouts) have a different rim offset (see Page 44-01). 

New tires should always be fitted to the front axle wherever possible (if the same wheels are fitted to 
rear and front axles), as 

1 . the rear axle is more critical with regard to stability, and 

2. in wet conditions, the front wheel must first steer a course which the rear wheel can follow to a 
great extent. When replacing a defective tire, the difference in tread depths on one axle must not 
be more than 30 %. 


If a wheel is removed from the vehicle during service operations, the wheel stud next to the valve or, 
in the case of 17-inch wheels (Cup Design), the wheel stud opposite the valve should first be 
marked with red paint. (This is to ensure that the wheel is refitted in the same position relative to the 
wheel hub or brake disc). 

In addition, rotate the valve so it Is in the upper position or, in the case of 17-Inch wheels, in 
the lower position, before the wheel is tightened on the wheel hub (also refer to page 44-13). 

This prevents the optimum balancing effect that was obtained by stationary balancing or by addi- 
tional finish balancing from being lost. The lockable wheel must be fitted to the color-coded stud. 


Refer to Technical Information Group 4 for further general information on tires (tire damage, tire 
wear, storage, tire age ) 


Tire age: 

High-speed tires VR/ZR in particular, must not be too old, under no circumstances older than 
6 years. The age of a tire can be determined from the manufacturer's code which follows the DOT 
code on the tire wall. The date of manufacture ist at the end of the code number. The identification 
is followed by the manufacturing date. From 1990 to 1999, the three-digit mark is complemented by 
a "triangle suffix" (differentiation mark). 


Example: 

DOT DM CP 05 Y 215. 
21 = Production week 27 
6 = Production year 1986 


General assembly information, tires 
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Wheel balancing 

General 

If the wheels are too unbalanced, this not only causes vibrations and shaking of the steering wheel 
but also results in higher wear on various chassis components. 

Even if wheels are balanced correctly, uneven running and steering can be caused by excessive 
geometry faults (radial and lateral run-out) and irregularities in tires, e.g. material accumulating in one 
place (when rolling under diverse suspension conditions). 

Extreme care, compliance with instructions and procedures, as well as the attempt to remedy even 
the last gram of imbalance is necessary to achieve a good result. 


Notes / prerequisites 

- Wheel suspension elements must be technically sound- 

- Wheels must be cleaned, without any foreign bodies in the tires. 

- Check radial and lateral run-out on wheels without flat spots with a radial run-out measurement 
gauge, e.g. VAG 1435. Try to achieve values of less than 1 mm and greater than 0.5 mm. 

- Tires must be matched to achieve minimum out-of-true characteristics or to optimize smooth run- 
ning. Tips and information on this as well as tire mounting paste can be found on Page 44 - 7/8 

- If disk wheels (rims) run absolutely true but there is extreme radial and lateral run-out (caused by 
braking flat-spots, cord breaks, other damage) replace the tire if necessary. 

- Only balance used wheels when warm as flat spots may otherwise simulate an imbalance. Never 
match in the case of flat spots. 

- The correct tire pressure is a crucial prerequisite 

- Use self-adhesive or clamp weights according to the type of disk wheel. Use self-adhesive weights 
for cast light -alloy disk wheels. 

Coated clamp weight for forged light-alloy disk wheels. 
Notes on fitting the weights, see Page 44-1 7 
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Procedure for optimizing the wheels 

The complete procedure is subdivided into 4 working steps 

1 . Fitting the tire to the rim 

2. Stationary balancing of the wheel (eliminating static and dynamic imbalance) with optimization of 
smooth running 

3. Fitting the wheel to the vehicle 

4. Electronic fine balancing (static balancing) of the wheel on the vehicle (after stationary 
balancing if required - not usually necessary) 


Further to 1: (Fitting the tire to the rim) 

- Clean the rim; above all, remove residual rubber and dried-on tire paste from the bead seat and 
the hump. 

- Inspect the rim for damage, remove old balance weights. 

- Use specified tire assembly compound (refer to page 44 - 7) to keep the tire from rotating on the 
wheel during the first drive as this would render all the careful work useless (20 mm tire slip on the 
wheel may be enough to reduce good balancing results to average results only). 

- Mount the tire on the rim, aligning matching points (if available) of tire and rim. Bear in mind that it 
is possible to achieve an even better result in some cases from the point of smooth running and im- 
balance using a wheel-balancing machine with matching program (see Page 44-8). 

- Inflate tires to approx. 4 bar; the beads should slip over the rim shoulder hump at a pressure of 
3.3 bar* at the latest. 

- Check that the tire is seated correctly on the rim by means of the bead centering line. 


* 4.5 bar max. for wheels with asymmetrical hump (p. 44 - 18a). 


Wheel balancing 
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Further to 2: (Stationary balancing with optimization of smooth running) 

- Clamp the wheel onto a stationary balancing machine, observing the following under all circumstan- 
ces; 

a) Follow the operating instructions of the respective balancing machine, adjust the machine from 
time to time if necessary. 

b) The contact surface of the wheel at the bead flange (level surface) and the middle centering 
device must be clean, 

c) Center from the inside outwards using a stepped ring (cylindrical ring - commercially available 
Porsche version, e.g. from Messrs. Schenck or Messrs. Hofmann). 

Do not center from the outside as well 

d) Clamp the wheel onto the balancing machine as specified (valve always pointing upwards, the 
wheel will then drop downwards through the small amount of play necessary when centering, 
before tightening) and then fit to the vehicle in the same position (there may otherwise be a shift 
of up to 1/2 oz). 

In the case of balancing machines with horizontal wheel fixture (wheel lying), position the valve op- 
posite the mechanic, then pull the wheel in this position in the direction of the mechanic and 
clamp firmly. 

- Check the radial and lateral run-out during the first measurement procedure. Try to achieve values 
less than 1.0 mm and greater than 0.5 mm. 

- Be critical with regard to the size of the measured balance weights and their distribution on the 
inner and outer rim flange- 
Even distribution with low values (e.g. 3/4 / 7/8 oz) indicates that the tires are correctly fitted and that 
the quality of tires and rims are in good order 

Do not exceed a value of 1 3/4 / 1 3/4 oz, a widely deviating distribution, e.g. 1 12 1/2 oz is very un- 
favorable, this usually indicates a fitting fault. Problem wheels of this sort often have obvious radial 
and lateral run-out. 

- Remedy by "matching" (use the correct fitting paste sparingly / Page 44 - 7/8) 

a) Manual improvements are possible 

b) Considerable improvements possible in virtually all cases with smooth- running optimization 
program, 

- When balancing, the tire pressure should not be less than 22 psi. 

- Permissible residual imbalance less than / or max, 1/10 oz per side. 
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Further to 3: (Fitting the wheel to the vehicle) 

- Fasten the wheel to the wheel hub as prescribed (also see Page 44 - 9 - General assembly instruc- 
tions, tires). Always fit the best wheels on the left. 

- Valve must point up or, for 17-inch Cup Design wheels, down (same position as on the balancing 
equipment). Observe instructions on page 44 - 03. 

- Bore close to valve is for wheel mounting; fit lockable wheel nut to color-coded wheel stud. On 
17-inch wheels, locate the valve opposite the marked stud. Tighten nuts, start tightening equally at 
the top. Before lowering the vehicle onto its wheels, tighten wheels to 130 Nm (96 fltb.) to make 
sure that its predefined position on the wheel hub does not change anymore. 

- Tire pressure according to specification 


Further to 4: (Electronic fine balancing) 


- Use the RAW 04 from Messrs. Schenck ASG or ipk 2 from Messrs. Hofmann for electronic fine bal- 
ancing of the wheels on the vehicle. Refer to the equipment's operating instructions for procedure. 

- If all wheels are to be finely balanced, begin at the front axle. 

4a Fine balancing of the front wheels because of steering-wheel vibrations at approx. 120 km/h 
4b Fine balancing of the rear wheels because of vibrations at 180 km/h and greater 230 km/h 

- The following generally applies for front and rear axles: the measurement jacks must stand 
on a firm foundation, must only record at the specified points (measurement fixture situated 
as close to the wheel as possible), doors and hoods must be closed and the vehicle must 
not be touched during the measurement run. Ensure that the lifting equipment (Jack, plat- 
form) has no contact with the vehicle. 

- Attach balance weights to the outside (uniform procedure / may also be distributed - or fitted to the 
inside). 

Under no circumstances remove the weights fitted during stationary balancing. 

Identify balance weights from electrical fine balancing with a center punch. 
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Mounting points for fine balancing 
Front axte 

As from Mod. 86 before Mod. 86 

at the outer eccenter (arrow) 



88/26G 10778 A 


Rear axle 

When using the Hofmann finish balancer, use the special mounting forks with spigots (Hofmann Part 
No 641 41 13), which fit into the recess of the wheel mount (arrow). 



88/265 4858 A 


Notes 

Make sure that no parts are damaged by the mounting forks of the measuring jack. Make sure that 
the vehicle cannot slide off the measuring jack before making the first measurement run. 
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Further to 4 a: (Fine balancing of the front wheels) 


- Position one or both measuring jacks (see mounting points). 


* Set the sensitivity controller to position 5.5 for Hofmann, or 5 for Schenck. Make a measurement 
run. 


- Fit balance weights if necessary. Then make a check run. If the result is not acceptable 
(assuming orderly work), calibrate the finish balancer - adapt the sensitivity controller to the actual 
conditions. 


- If the balancing result is still not completely acceptable (e.g. 5 g) even after calibration, alter the 
balance weight according to the balance correction table and eliminate the residual imbalance. 
(Balance correction schematic on the measuring unit in the case of the Schenck RAW 04). 


Balance weight 

Modification of the balance 

in section 

weight 

1 

enlarge at the same position 

2 

reduce at the same position 

3 or 5 

place in arrow direction in case 


of same size 

5 or6 

enlarging and place in arrow 


direction 

7 or 8 

reducing and place in arrow 


direction 
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Further to 4 b: (Fine balancing of the rear wheels) 

- Position measuring jack right and left (see mounting points)T/7e driven axle may only be balanced 
if both wheels are jacked up simultaneously 

- Set the sensitivity controller to position 3 for Schenck or 3.5 for Hofmann 

- Make a measurement run at a speed of 130 km/h or 1 150 - 1200 rpm (wheel rotations) with the 
Schenck RAW 04, in top gear or in the top driving position. 

Fit appropriate balance weights. 

- Make a check run. If the balance result is not acceptable, calibrate the finish balancer - i.e. adapt 
the sensitivity controller to the actual conditions. 

- Subsequently (with a good balance result) slowly increase the speed to 190 km/h and pay par- 
ticular attention to the areas where there are obvious vibrations in the steering wheel and/or in the 
seat (predominantly at 175 ± 5 km/h). 

Maintain this speed and rebalance the wheels as for 130 km/h. Do not fit new weights, but make im- 
provements by altering those already fitted according to the "balance correction" schematic. 

Note: The imbalance values apparent in this speed range are not "rear values. Their actual values 
amount to max. 1/4 - 1/3 of those indicated. 

The subjective impression in the vehicle plays an important role. The balancing procedure may only 
be terminated when the driver can no longer detect vibrations caused by imbalance. 
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Notes for fitting the self-adhesive 
weights 

- Determine the precise location of the balance 
weights (possibly by fitting balance weights 
provisionally with tape until the correct posi- 
tion has been determined), 

- Prepare the sticking area on the rim. This 
area must be absolutely clean and free of 
grease. 

- Pull the protective paper from the adhesive 
surface of the weight and press on firmly. 

Note 

Only remove the protective foil immediately 
before sticking on the weight as the adhesive 
capacity is reduced when exposed to the air 
and there is also the risk of contamination. 

- The self-adhesive weight must be fitted care- 
fully on the smooth ring surface of the wheel. 
It must fit evenly over the entire contact area. 



- Check that the balance weight is fitted secure- 
ly. The new fitted weight must not come 
away from the rim when subjected to 
transversal shearing stress to its longitudinal 
extension. 


Notes for fitting the ciamp weights 

- When fitting clamp weights, unseat the tire 
with a tire caliper after letting out the air. 

- Use a tire unseating caliper for this, e.g. from 
Messrs. Hofmann 6409 757 

- Insert the spring clamp 
Note 

Do not knock in the spring clamps or apply fit- 
ting paste to them as this will have a detrimen- 
tal effect on the correct seating of the spring 
clamps. 


Wheel balancing 

Printed In Germany - XX, 1988 


44 - 17 


44 


Wheels, Tires, Alignment 


928 


Tire fitting 

The following assembly and dismantling procedures refer to the 17-inch Cup Design wheels 
with asymmetric hump. 


Notes / tools 

- Avoid damaging the wheel paintwork. 

- To remove / fit a tire, a tie-down tool - 
Special Tool 9539 - is required. In addi- 
tion, the tire lever should be flattened 
along its front face and should then be 
rounded (arrow). 



1013-44 


Tire assembly 

- Fit wheel to assembly stand and coat in- 
side of wheel and both tire beads with tire 
assembly compound. 
Replace the valve whenever a tire is fitted 
or refitted. 


- Set assembly tool to correct clearance. 





4- 5 mm 




cm 

8* 10 mm 
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- Fit first tire bead in the usual manner. 


Note 

The asymmetric hump changes its cross- 
section across the circumference. 
The following points must therefore be 
observed when fitting or removing a tire. 
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- When starting to fit the second bead, the 
assembly arm should be located opposite 
the valve. Then place the second bead as 
flat as possible onto the wheel, guide it 
across the assembly head and tie it down 
with Special Tool 9539, keeping it offset 
by approx. 90 to 1 20 deg. 

While performing the turning motion and 
fitting the second bead, use a second tire 
lever and Special Tool 9539 to locate the 
tire bead in the drop center. 
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To facilitate assembly, position the addi- 
tional tire lever below the hump. 
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When inflating the tire, the beads must 
Jump over the hump at a positive pres- 
sure of 4.5 bar at the latest. 

The bead still located in the drop center 
must therefore be positioned opposite the 
valve (flatter hump section) when the 
tire is pumped up. Jf required, rotate the 
tire accordingly and coat with assembly 
compound again. 


Removing the tire 


- Adjust assembly head as for tire fitting 
(Fig. 1014 - 44). 


- When pressing off the tire, start at the 
valve since the levering force required 
in this area is somewhat lower. 

Then press off the tire on both sides, coat- 
ing the rim flange with assembly com- 
pound. 


Tire fitting 
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- Lift the first side of the tire over the as- 
sembly head (Fig. 1017 - 44). Place a rag 
or a leather cloth between the wheel and 
the tire lever. 

In addition, make sure the tire remains in 
the drop center opposite the disassembly 
head (Fig. 1018 - 44), Use Special Tool 
9539 to facilitate this. 
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« Remove the second side of the tire 

in the usual manner. 


44- 18b 


Tire fitting 

Printed in Germany - XXIX, 1992 


Wheels, Tires, Axle Alignment 



INSTALLING AND REMOVING WHEELS ON CAR 


General Information: 

Aluminum wheel nuts may only be loosened and tightened with Special Tool P 300. 
Aluminum wheel nuts could shear through: 

- use of unsuitable tools (wheel nuts held by only about 2/3rds of total depth), 

- excessive tightening torque, 

— erratic loosening (impact tool) and 

— missing or unsuitable lubricant. 

In this case the calotte would shear off of the wheel nut's hexagon exactly at the point of transition and 
impair removal of rim. 


Installing and Removing 

1. Always use a perfect-condition Special Tool P 300. 
Other socket wrenches, wrench sockets or wheel bolt 
wrenches may not be used. Impact tools must never 
be used regardless of circumstances. 



Removal with Sheared Off Nut(s) 

The rim can be taken off of the wheel hub without 
damage with the tools listed below. However, 
damaging the wheel bolt(s) cannot be avoided. 



2. Lubricate threads and calotte with Optimoly 


3. Always tighten nuts to specified torque of 
130 Nm. 


I. Compass saw, 17.5 mm diameter. This tool 
can be used after grinding off and smoothing 
inside diameter (welding seam must be 


1 1 , Shaft for mounting compass saw. 


ML Standard portable drill. 
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Delivery and Supply Sources 

Sauer-Werkzeug GmbH & Co. KG 
Humboldstr. 53 

2000 Hamburg 76 

Tel.: 040/223322 

2296666 
Telex: 214120 

Order Numbers: 

303 017 — Compass saw 17.5 

303 161 - Adapter, size 1 

or on commercial market 

Manufacturer: The Cooper Group 

Deutschland GmbH 

7122 Besigheim 

Order Numbers: 

26 1 1 1 0 00 - Compass saw 1 7.5 - H 111 
264 020 00 - Adapter M 402 H 

1 . Grind off calotte with the mentioned tools. Work 
with a speed of approx, 450 rpm to guarantee good 
chip removal. Also bleed tool. 
The calotte will jump off of the wheel bolt after 
complete removal of threads from the sheared off 
wheel nut. 


Note: 

The wheel rim might be ground slightly during this 
step, but this is not important. 


2. Replace pertinent wheel bolt(s) on removed wheel 
hub. 

Use a proper size drift for removal and installation. 
Front wheel hub must be heated to 120 — 150 °C 
for this step. 
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Tire pressure warning system - General 

General 

A tire pressure warning system is fitted to 928 S 4 vehicles as standard, from Mod. 1989 
onwards, initially excluding USA and Canada, however. The tire pressure warning system is another 
development which constitutes a significant contribution towards road safety. The tire inflation pressu- 
re is monitored by the control system, which 


- monitors the correct inflation pressure with a greater degree of accuracy and reliability than any 
pressure tester in the on-board tool set, at the garage or in the workshop 


- automatically allows for temperature's influence on the air pressure (temperature-compensated 
threshold value system) 


- Ensures perfect driving behavior and low fuel consumption as a result of correct inflation pressure 


- Helps to prevent initial tire damage and increased tread wear as a result of inadequate inflation 
pressure. 


The tire pressure warning system detects inadequate inflation pressure in one or several wheels, and 
displays this on the instrument cluster after at least 20 m distance at a speed of more than 5 km/h. 


Tire pressure warning system - General 
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Tire pressure warning system - diagramatic view 






872 


1- Control unit 


4 - ABS control unit 


2 - Instrument cluster 

Arrow = Display boxes for the information 
system (fault display - tire pressure warning 
system) 

3 - Warning lamps 


5 - 2 pressure-operated switches per wheel 

(offset by 1 80°) 

6 - 1 HF sensor per wheel (high frequency 

sensor) 

7 - ABS speed sensor 


44- 22 


Tire pressure warning system - diagramatic view 

Printed in Germany - XXII, 1969 


928 


Wheels, Tires, Alignment 


44 


Tire pressure warning system 

Description 

Two pressure-sensitive switches are allocated to each wheel, fitted to the rim well, 180° apart. The 
pressure-sensitive switches are subjected to the tire inflation pressure and act as switches for a reso- 
nant electric circuit, integrated into the pressure- sensitive switch . The resonant circuit remains 
closed as long as the tire inflation pressure remains above a specific setpoint value for the switch. If 
the inflation pressure drops below the setpoint value, the pressure-operated switch opens the reso- 
nant circuit. 


A high-frequency sensor (HF sensor) is fitted to the wheel mount or steering knuckle of each wheel. 
The HF sensors are connected to the control unit of the tire pressure warning system. Each HF 
sensor generates an electomagnetic field on the sensor side which is directed towards the dia- 
phragm-type pressure-operated switches. If the wheel turns, the pressure-operated switches are led 
past the HF sensor. At the same time, the resonant circuit of the pressure-operated switch enters the 
effective range of the HF sensor's electromagnetic field. An inductive coupling is produced between 
HF sensor and pressure- operated switch. 


If the inflation pressure is correct (resonant circuit closed) current flows In the resonant circuit of the 
pressure-operated switch, as the resonant circuit acts like a consumer, thanks to the circuit design. 
This additional current requirement is detected by the tire pressure warning system control unit and 
processed into voltage pulses. These voltage pulses are compared with the wheel speed pulses from 
the ABS control unit. 


If there are two HF sensor pulses for one turn of the wheel, the tire pressure warning system 
control unit detects adequate inflation pressure. If there are less than two pulses per turn, the 
control unit detects a fault which is indicated by a corresponding warning on the instrument 
cluster. 


Tire pressure warning system - General 
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pressure warning system components 



88/153 


1 - Control unit (Position see page 44 - 33) 


2 - Instrument cluster 


3 - Deflector for pressure-operated switch 


6 - Pressure -ope rated switch 

2.5 bar, front 

7 - Pressure-operated switch 

3.0 bar, rear 


4 - High-frequency sensor - front 


8 - Wheel 


5 - High-frequency sensor - rear 
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RDK - possible fault displays and their causes 
Possible RDK fault displays 

Tire pressure at each wheel is monitored by two pressure sensing switches installed in the wheel. If 
the tire pressure drops below the nominal value to which the pressure sensing switch is set, or if a 
system fault develops , a warning appears on the instrument panel: the warning light at the top right 
comes on and the corresponding fault display is shown in the display panels. 


Possible fault display 


B 


REPREiSURE 


TIRE 



LOS 


I 



Pnrrn idf 


c [TIREPRESSUREl »- 


UJhTRQL iJFF 


color 


red 


orange 


red 


When the ignition is turned on, the warning light comes on as a bulb test. It goes out when the en- 
gine is started. Tire pressure monitoring starts after the car has been driven for approx. 20 m and 
when a minimum speed of 5 kph has been reached. 


Display A: Arrow indicates wheel with low tire pressure (cause in wheel area). 
Display B: Appears for approx. 2 minutes after switching off the ignition as a reminder. 
Display C: RDK system fault has occurred. Tire pressures are no longer being monitored (cause in 
system) . 

If a system fault has occurred, the cause is stored in the fault memory of the RDK control unit and 
can be called up by means of the diagnostic facility (from Page 44 - 301) . 

The fault display (RDK system fault and pressure warning) can be acknowledged with the in-car com- 
puter control lever, after which the text display will disappear. However, displays re-appear peri- 
odically until the fault is eliminated. 
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Tire pressures on cars with RDK 
Important notes 

The tire pressure control system takes the effect of tire temperature on tire pressure into account. 
Despite this, it is possible for the tire not to reach the nominal pressure only in a particular vehicle 
operating situation. 

In other words, a pressure toss display may not necessarily appear immediately the car is driven 
away. It may also fail to appear after switching the ignition off and on and driving the car away a sec- 
ond time. This merely indicates that the same vehicle operating conditions do not apply on this occa- 
sion. Nevertheless, the driver should be aware that tire pressure remains too low for a certain combi- 
nation of temperature and road speed, in other words for a given driving situation. 

When low pressure has been indicated even once, it should be corrected as soon as possible 
in the interests of safety. 

if tire pressures are too low, the car's road behavior is adversely affected. In addition, wheels 
and tires may suffer damage. 

if the information system indicates a loss of pressure several times in rapid succession, or if the pres- 
sure is indicated as well below the nominal val ue, this suggests that tire damage has occurred or that 
the tire valve or the wheel rim are damaged (see Page 44 - 26). 

Very slight tire pressure loss occurs all the time, since a small amount of air escapes through the tire 
rubber (this process is known as diffusion). 

To avoid damaging the pressure sensing switches, never inflate tires to a pressure of more than 6 
bar when fitting them. 

Checking and correcting tire pressures 

When tire pressures are corrected, a distinction has to be made between the conventional method 
(method A) and the more accurate method in conjunction with the 9288 system tester (method B). 

Do not check tire pressure by the conventional method (method A) unless pressure loss has 
been Indicated on the instrument panel. 

By using the 9288 system tester, however, tire pressure can be checked and accurately adjusted at 
any time (method B). This is practicable during wheel and tire fitting work or when the car is brought 
into the workshop for any other reason. 

Tire pressure should be checked and corrected if necessary when the "Pressure Loss" fault display 
appears. 


Tire pressures on cars with RDK 
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A: Conventional adjustment of tire pressure 

If the "Pressure Loss" fault display appears, tire pressure at the affected wheel must be increased 
by 0.3 bar or at least to the specified pressure at that wheel. Since diffusion losses are approxi- 
mately the same at the two wheels on any one axle, the tire pressure at the other wheel should 
therefore be increased by the same amouint. But do not reduce the tire pressure if too high a value 
is measured. 


The specified tire pressures at 20 C are: front 2.5 bar, rear 3.0 bar (2.5 bar for 17" summer 
tires) 

Note also in this connection that a small amount of air escapes when the pressure gauge is re- 
moved from the tire valve. Since the RDK system responds to even slight losses of pressure, this 
should be taken carefully into account 

Stop the engine while correcting tire pressures, so that the control system can register the new pres- 
sure settings. 

After the car has been driven for a short distance (at least 20 meters) and has reached a speed 
above 5 kph, the RDK system will have registered the new tire pressures. If the low pressure warn- 
ing persists, increase tire pressure further at the affected axle. 
Repeat this procedure until no further warning is displayed. 

However, do not exceed maximum tire pressures of 3.5 bar at the front wheels and 4.0 bar at the 
rear wheels (3.5 bar for 17" summer tires), since these pressures correspond to tire temperatures 
which will never be reached in normal driving conditions. Normal conditions basically assume that 
tire pressures are correct. If a loss of pressure is still shown when 3.5 or 4.0 bar respectively 
have been reached, the pressure sensing switch must be faulty, a wheel without a pressure 
sensing switch has been fitted to the car or the pressure sensing switch has become dis- 
placed to one side of the HF sensor (see also Page 44 - 26). 

To measure and adjust the tire pressure to precisely the correct value (see chart), tire temperature 
must therefore be known or else the tire pressure must be adjusted accurately with the 9288 system 
tester. For each 10*C increase in the temperature of the air in the tire, its pressure rises by approx. 
0.1 bar. In other words, the correct pressure at any given moment is always higher than the nominal 
tire pressure once the tire has become hot, and for this reason should never be reduced. 


bar 

vaA HA 
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B: Accurate adjustment of tire pressures with the 9288 system tester 

In view of tire pressure gauges' display tolerances and the difficulty of measuring the temperature of 
the air in the tire accurately, cars with what appear to be correctly adjusted tire pressures are very 
often only just above the switching threshold of the diaphragm-pattern pressure sensing switches. 
When a slight centrifugal force acts on the diaphragm at high speed, an entirely justifiable tire pres- 
sure warning is displayed. 

To avoid this problem, tire pressures in the workshop should always be adjusted as follows with the 
Porsche 9288 system tester, and not with a conventional tire pressure gauge: 

1. Connect the Porsche 9288 system tester and select the RDK control unit. 

2. Call up the "Switch Inputs" menu with the "Pressure Switch" display. 

Pressure Switch 
FL: closed FR: open 
RL: open RR: closed 
Coniune: N 


3. By pushing the car or, if it is on a hoist, by turning one wheel (for instance a rear wheel), position 
one of the pressure sensing switches precisely opposite its high-frequency transmitter. This adjust- 
ment can be carried out with the aid of the tester: at the correct wheel position the display for the RL 
or RR pressure sensing switch changes from "Open" nach "Closed" (assuming that the tire pressure 
is correct; in case of doubt, slightly increase the tire pressure temporarily). 

Next, reduce the tire pressure until the display changes from "Closed" to "Open" (switching point of 
pressure-sensing switch). 

Now increase tire pressure again slowly until the switching point is just reached (display changes 
from "Open" to "Closed"). Take an accurate reading of the pressure then shown on the gauge, and 
add 0.3 bar to it. Adjust the tire pressure at the other wheel on the same axle to the same value. 

If the wheels register different temperatures, for example because of exposure to the sun on 
one side of the car only, the switching point must be determined for all wheels and the tire pres- 
sure adjusted as already described. 

4. Adjust front wheel tire pressures in the same manner as described in Item 3. 

This method of adjustment ensures that tire pressures are 0.3 bar higher than the switching point of 
the pressure sensing switches, regardless of tire temperature and measuring equipment tolerances. 
Unless there are air leaks at the tire or the wheel rim, it also ensures that no tire pressure warnings 
will occur for a lengthy period. 
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Quick test of RDK 


Whenever a wheel or tire is changed, it is essential to perform a quick test of the tire pressure con- 
trol system. 

if only one wheel was removed, the quick RDK test need only be performed at this wheel. 

A short test drive for a distance of at least 20 meters, at a road speed of between 5 and 40 kph and 
at the following tire pressures is sufficient: 


1. Tire pressure 0.5 bar below nominal value:* front 2 0 bar 

rear 2.5 bar (2.0 bar for 17" summer tires) 

The relevant arrow(s) must flash on the instrument cluster display panel 

If an arrow is continuously illuminated instead of flashing, one pressure sensing switch for the wheel 
converned is faulty and must be replaced, (Check pressure sensing switch by using the 9288 sys- 
tem tester, see Page 44 - 31 1). 

Do not drive the car at more than 5Q kph. Above this speed , the display always begins to flash. 


2. Tire pressure 0.5 bar above nominal value:* front: 3.0 bar 

rear: 3.5 bar (3.0 bar for 17" summer tires) 

No fault display should occur. If it does, this indicates a system fault or a faulty pressure sensing 
switch (diagnosis from Page 44- 301 on). 


3. After the quick test, restore tire pressures to the nominal value*, or preferably 0.3 bar 
above the pressure sensing switches' switching points (Page 44-27), 


* Nominal tire pressures: front 2.5 bar / rear 3.0 bar (17" summer tires - 2.5 bar) at 20* C tire air 
temperature 
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Removing and installing pressure-operated switches (tire pressure warning 
system) 

Special tools 
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No. 

Designation 

Special tool 

Order number 

Remarks 

1 

Pin socket wrench 

9273 

000 721 927 30 


4 

Mounting wrench 

9274 

000 721 927 40 
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Removing and installing pressure-operated switch (tire pressure warning 
system) 

Important note/preparation 

The tire must be removed from the rim before removing or installing a pressure-operated switch. The 
following points must be observed under all circumstances when dismounting or mounting the tire: 

- Clean dirty wheels before removing the tire. Mark the position of the tire on the rim for reassembly. 

- Apply the forcing blade of the tire mounting unit at the centrai point between both pressure-opera- 
ted switches. The deflector (arrow) must remain fitted while removing and fitting the tire to protect 
the pressure-operated switch. 



88/169 

- The diaphragm of the pressure-operated switch must not come into contact with grease, tire as- 
sembly paste or similar under any circumstances. 

- Always replace the fastening nuts and torroidal sealing rings for the pressure-operated switches. 

- The tire inflation pressure must not exceed 6 bar in order to present damage to the pressure- 
operated switch. 
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Removing and installing pressure-operated switches 


tire pressure warning system) 

1 . Turn the rim and clamp onto mounting unit. 
Remove the deflector from the pressure- 
operated switch. 

2. Remove pressure-operated switch with 
Special Tool 9274/9273. Hold the pressure- 
operated switch with Special Tool 9273 
while undoing fastening nut. 

3. Fit the correct pressure-operated switch 
(marked with specified pressure (2.5 - or 
3.0 bar) as follows: 

Apply pressure-operated switch with new 
ssal. Apply a film of Vaseline to the seal 
before fitting. Center pressure-operated 
switch and tighten new fasten nut by hand. 

Call on the services of a second mechanic 
to counter the pressure-operated switch 
while you tighten the fastening nut. Tighten- 
ing torque for the fastening nut 20 Nm 
(15ftib.) 
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1 Tool to counter (9273) 

2 Pressure-operated switch with seal. Speci 
fied pressure 

front 2.5 bar / rear 3.0 bar or 2.5 bar 
(P. 44-01) 

3 Fastening nut 

4 Tool to tighten (9274) 


Note 

The pressure-operated switch must not turn 
while tightening the fastening nut (Damage to 
the seal/leak). 


4. Remove protective foil from the diaphragm 
side if necessary. Press deflector onto the 
fastening nut and adjust. Check for secure 
fitting. 

5. Mount tire (max. 6 bar tire pressure) and 
balance wheel. 


6. Mount wheel onto hub and 
carry out short test for tire pressure warning 
system (page 44 - 28) 


Removing and installing pressure-operated switches 

Printed in Germany - XXVII,1991 


44-31 


44 


Wheels, Tires, Alignment 


928 


Removing and installing high-frequency sensor (tire pressure warning system) 

Notes 

The front and rear high-frequency sensors (HF sensors) (2) have different cable lengths. The rear 
sensors have shorter cables. 


The distance between HF sensor (2) and the pressure-operated switch (3) is approx. 6 ± 2 mm. 
This distance is maintained as long as the HF sensor holder is not out of shape. 



1. Remove the HF sensor fastening screws 
from the holder. 

2. Slide the HF sensor (2) out of the holder 

3. Undo and separate the HF sensor connec- 
tors at steering knuckle or wheel mount (1) 


4, Carry out HF sensor test after installation 
(tire pressure warning system diagnosis, 
menu 2, refer to Page 44-310) 


44 - 32 


Removing and installing high-frequency sensor (tire pressure warning system) 

Printed in Germany - XXII, 1989 


928 


Wheels, Tires, Alignment 


44 


Removing and installing RDK control unit 


Notes 

The RDK control unit is in the footwell on the driver's side, above the base of the storage compart- 
ment. On right-hand drive cars, the RDK control unit is attached to the right side panel in the driver's 
footwell. 

When the RDK control unit is removed or installed, the ignition must be switched off. 
Remove the storage compartment (4 retaining nuts). 

From software status R 02 on, the RDK control unit has an event memory for tire pressure losses. 
This was introduced during the 1991 model year / amended part number index for control unit. Any 
tire pressure losses on the last 8 occasions that the car was driven can be read out with the 9288 sys- 
tem tester (Page 44 - 302). 


Removing 

Unscrew and remove the screws holding the 
RDK control unit. Remove control unit with 
plug from holder, release the plug by applying 
pressure to the retaining clip and pull it off the 
control unit. 



Installing 

Proceed in the opposite order of work. 
Make sure that the plug locates correctly in 
the control unit. After installing, perform the 
quick RDK test (page 44 - 28). 
After this, read out the fault memory with the 
9228 system tester (menu 1). Erase any faults 
stored in the memory. 

Note 

When attaching the control unit, first push it 
into the clips at the rear. Make sure that no 
wiring is trapped between the control unit and 
the holder. 
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Connections at RDK control unit plug 



f 1. 1 .■ 

mm 





afiOQGOiafflfflfiffliafiiiaEiG! 



J. 


Tv 


1 

Data line to 

20 

Data line to diagnosis (K) 


if ibix urneru cluster 
Plug 2 PIN 10 

21 

not in use 

2 

Data line to 

22 

to alternator, terminal 61 


instrument cluster 

23 

not in use 


Plug 2 PIN 11 

24 

not in use 

3 

RDK warning light 

25 

not in use 

4 

not in use 

26 

Speed sensor, RL 

5 

not in use 

27 

not in use 

6 

not in use 

28 

Speed sensor, FR 

7 

not in use 

29 

Speed sensor, FL 

8 

Speed sensor HR 

30 

not in use 

9 

not in use 

31 

not in use 

10 

not in use 

32 

not in use 

11 

not in use 

33 

Power supply, terminal 15 

12 

not in use 

34 

HF transmitter, FL 

13 

Ground 

35 

HF transmitter, RR 

14 

not in use 



15 

not in use 



16 

not in use 



17 

HF transmitter, FR 



18 

HF transmitter, RL 



19 

Data line to diagnosis (L) 
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Notes on trouble-shooting - Tire pressure warning system 


Aids 

Use 1 or 2 auxiliary cables (own construction) 
for measurements on the control unit connec- 
tors and plug connections with the same con- 
tacts (flat contacts). This will prevent the con- 
tacts becoming deformed. 



Combined plug connections - distin- 
guishing line features 



There are several combined plug connections 
of the same type in the lines for brake-pad 
wear, speed sensors and HF sensors. The 
lines in this area can be distinguished from 
one another as follows: 


1 - Highly flexible line 

2 - Crocodile clips (standard) 

3 - Flat connector 2.8 (N 17.457.2) 


Sheathed lines for 

HF sensors and speed sensors. 

For brake-pad wear: 2 lines protected by 

tubing. 

- The HF sensor connectors have 1 pin and 
1 socket. The connectors for the speed 
sensors have 2 pins with 2 sockets on the 
other side. 


There are 2 combined connectors on top 
of one another in the area of the spare 
wheel. The lines here are marked with RL - 
rear left and HR - rear right. 
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Important notes when working on 
vehicles with the tire pressure 
warning system 

Always carry out a tire pressure warning 
system short test on the respective wheel 
every time a wheel or tire is changed. 

After the wheels have been finally balan- 
ced or after running on the test bench, 
erase the fault memory In the tire pressure 
warning system control unit. 

If Club-sport vehicles are fitted with winter 
tires, remove the spacer on the rear axle if 
necessary. This is only necessary if the 
vehicle is fitted wrth permitted rims having 
a different offset. If the spacers are not 
removed, the pressure-operated switch 
will be offset in relation to the HF sensor 
which will activate the pressure loss 
display on the instrument duster. 

Rims without pressure-operated switches 
must not be fitted to vehicles with the tire 
pressure warning system. 
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Tire pressure warning system (RDK) diagnosis 


General 


The system tester 9288 will be used for PORSCHE DIAGNOSIS from Mod. 89 onwards. 

PORSCHE DIAGNOSIS can be used for all systems capable of self diagnosis. 

Capable of self diagnosis means: the control unit can detect, store and output system errors. 

Read out tire pressure loss event memory (from control unit version R02 on (introducing during 
1991 model year), 


As the number of systems capable of self diagnosis will be increasing in the forseeable future, di- 
agnosis of the relevant system will be filed at the end of the respective repair group as of now. 
The pages in repair group 03 continue to be applicable. Apart from the diagnosis procedure filed 
there to date (flashing code diagnosis with tester 9268) this will also contain a description of how 
to operate system tester 9288 (OFF- board diagnosis with plain text output). 


- Tire pressure warning system diagnosis is not possible using tester 9268 (flashing code 
diagnosis). 
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Areas of application for the 9283 system 
tester on the RDK tire pressure control sys- 
tem 

- Reading out the fault memory 

- Reading out the tire pressure loss event 
memory, from control unit version R 02 on 
(introduced during 1991 model year) 

- Checking the correct functioning of 
various components with the tester 

- Switch inputs can be checked 
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Connecting the 9288 system tester, testing 
procedure 

Notes 

- RDK diagnosis with the 9288 system 

tester must be carried out with the ignition 
switched on and the car standing still, 

1 . Connect the 9288 tester to the diagnosis 
socket under the booster cover next to the 
passenger's seat, using connecting lead 
9288/1 (adapter lead). 




88/223 


2. Switch on the ignition and the tester. The 
tester can be switched on by pressing any 
button. For 9288 tester operating instruc- 
tions, refer to Repair Group 03. 
Important: Never select any speed range at 
the automatic transmission while testing, be- 
cause engine speed may be raised by the 
tester when the engine is running. 
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3. Select vehicle type and system (RDK). 4. Selection from menu 

Note: Possible RDK menus / Explanation 


If the display shows: 

No Data Exchange Possible 
Restart: > 
Terminate: N 

- the > (Restart) button should be pressed. 

If the RDK is not mentioned in the "In- 
stalled Systems" display, the reason may 
be one of the following: 

Power supply to control unit interrupted 

- No ground connection 


1 = Fault memory 

Read out fault memory / 
eliminate fault 
Erase fault memory 

2 = Sensors 

Check HF sensor / speed sensor 

3 = Switch inputs 

Pressure sensing switch test 


1* = Events 

Read out tire pressure loss 
event memory 


- Leads K or L from diagnosis are not intact 


- Control unit is faulty 


5. Notes on desired menu 
Menu 1 = Fault memory: 
From Page 44 - 305 on 
Menu 2 = Sensors 

Checking HF sensor and speed sensor: 
Page 44-310 
Menu 3 = Switch inputs: 
Pressure switch test Page 44 * 31 1 
Menu 1* = Events 

Read out event memory for any tire pres- 
sure losses during the past 8 journeys from 
Page 44-312 on. 


* Additional RDK menu from control unit version R 02 on (introduced during 1991 model year) 
This menu should normally have the serial number 4. However, since the tester only has selec- 
tion buttons marked 1, 2 and 3, the menu at the top of the displayjn this case the Events menu, 
starts again with the number 1 . 

To change from the one to the other Menu 1 display (either Events or Fault Memory), use the > 
or < keys (page forward, page backward). 
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Important notes on the diagnosis and assessment of RDK faults 

- When the RDK control unit plug Is disconnected, the display panel shows "RDK SHUT DOWN" 
after the engine has been started. This display is supplied from the instrument panel. 


- If a wheel without a pressure sensing switch is fitted to the car, "TIRE PRESSURE LOSS" ap- 
pears on the display panel after a short time, and the affected wheel is indicated by an arrow. 


The system fault display takes precedence over the pressure loss display (in the event of pres- 
sure loss and an RDK fault, the RDK system is shut down). 


If tire pressure loss is indicated continuously, inspect the tire for external damage or penetra- 
tion by foreign bodies, and check the wheei for leaks. Perform the quick RDK test (Page 44-28) , 
in order to determine whether a pressure sensing switch is faulty. If necessary, localize the faulty 
pressure sensing switch (there are 2 pressure sensing switches for each wheel) with the 9288 sys- 
tem tester, menu 3 = Switch Inputs (pressure sensing switch test). 

1991 model cars (with RDK controi unit software status from 02 on) have an event memory inte- 
grated into the RDK control unit. This enables conclusions to be reached concerning possible 
leaks at one or more wheels. 

The event memory stores data from the last 8 times the car was driven. The event memory is 
read out with the 9288 system tester; there is no provision for erasing it (Page 44 - 312). 


Not all system faults are identified by the RDK control unit as faults (in this connection, refer to 
Page 44 -305). 
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Menu 1 = Fault memory 

Reading out fault memory / eliminating faults 

Important notes 

Faults which were not present during the last journey and the test conditions applying them can- 
not be measured (with one exception). The relevant fault path should therefore be inspected visu- 
ally , since with this type of fault the cause is either poor electrical contact, contact resistance 
or corrosion at the plug connections- 
Exception: 

" HF sensor signal not plausible " (fault code 1-4). This fault is always output by the system tester 
as " Not Present ". However, it is possible that the fault is present and can be measured by way of 
the sensor test (menu 2). 

A displayed fault, for example " HF sensor ground short ", refers not only to the HF sensor but to 
the complete circuit path as far as the control unit input. 

After eliminating the fault, erase the fault memory. After a short test drive (approx. 500 meters), 
read out the fault memory again. 

The fault code for the fault output is displayed as additional information if button 1 is pressed. 
In addition, from control unit software status R 02 on (introduced during 1991 model year), the 
road speed when the fault first occurred is memorized. 

If the 9288 system tester is connected, make quite sure that no speed range is selected at 
the automatic transmission, since when the engine is running the tester could increase its 
running speed. 

Not all system fauits are identified by the RDK control unit as faults . This applies to the RDK con- 
trol unit itself. If the fault display "RDK SHUT DOWN" appears and no fault is stored in the control 
unit, the following points must be checked or confirmed before the RDK control unit is replaced: 

a. Is the control unit plug attached correctly and are the connection contacts between the plug 
and the control unit in good condition? 

b. When the ignition is switched on, a voltage higher than 9 Volt must be present at PIN 13 
(ground) and PIN 33 of the disconnected control unit plug (refer to Page 44 - 34). 

c. There must be no break in the data line from RDK control unit PIN 2 to instrument cluster plug 
2, PIN 11. 


The following display may appear as a fault output although no fault is present: 
Data line - interruption - not present (fault code 18). 
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(Menu 1 = fault memory) 


Fault/Fault code Possible causes 

Remedy/Remarks 


HF sender 
rear left 

Fault code - 1 - 

- Short to ground - may also be checked via menu 2 = sensors. In this case, HF 

sensor defective appears regardless of the wheel position if 
there is a ground fauit. 

- Disconnect the control unit plug and measure from PIN 18 to 
ground 5 kOhm would be displayed if there is no ground 
fault ). Check the entire line path between control unit plug and 
HF sensor according to the circuit diagram. 


- Open circuit - may also be checked via menu 2 = sensors. In this case, HF 

sensor defective appears regardless of wheel position if there 
is discontinuity. 

- Open HF sensor connector on the wheel carrier. Check cable 
path for discontinuity from the socket of the combined connec- 
tor to PIN 18 of the control unit plug. If it is not possible to deter- 
mine any discontinuity, check whether ground is present at the 
pin of the combined connector. If both are OK, replace HF sen- 
sor. 


- Signal improbable - Continue HF sensor test via menu 2 = sensors. If HF sender 

rear left O.K.* (meaning HF sensor attenuated) appears during 
this test regardless of the wheel position, replace the HF sensor. 
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Fault/Fault code Possible causes 

Remedy/Remarks 


HF sender - Proceed as for fault code - 1 - for all faults, but use PIN 35 of 

rear right the control unit plug. 

Fault code - 2 - 


HF sender _ proceed as for fault code - 1 - for all faults, but use PIN 34 of 

front left the control unit plug. 

Fault code - 3 - 


HF sender _ proceed as for fault code - 1 - for ail faults, but use PIN 17 of 

front right the control unit plug. 

Fault code - 4 - 


ABS speed sensor 
rear left 

Fault code - 5 - 

- Open circuit/ - Check speed signal via menu 2 = sensors, 

short to ground If no bar diagram appears when the wheel is turned, but ABS 

serviceable, the fault lies in the line path between ABS control 
unit and tire pressure warning system control unit. 

Connector assignment: 

ABS control unit 55-pole PIN 12 
ABS control unit 35-pole PIN 30 
Tire pressure warning system control unit PIN 26 
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Fault/Fault code 


Possible causes 
Remedy/Remarks 


If the ABS is also deactivated, look for the fault in the area of 
the speed sensor or in the fault path between ABS control unit 
and speed sensor 

If no fault found, repeat. If the fault is still apparent, try replacing 
the ABS control unit. 


- Signal improbable 


Fault not present: This could have occurred under certain envi 
ronmental conditions, e.g. driving in the vicinity of powerful 
transmittors. There Is no fault in the vehicle. 


Fault present: First try replacing the ABS control unit then the 
tire pressure warning system control unit. 


ABS speed sensor 
rear right 

Fault code - 6 - 


- proceed as for fault code - 5 - for all faults. 


Connector assignment: 


ABS control unit 55-pole PIN 10 
ABS control unit 35-pole PIN 31 
Tire pressure warning system control unit PIN 8 


HF sender 
front left 

Fault code - 7 - 


- proceed as for fault code - 5 - for all faults. 


Connector assignment: 


ABS control unit 55-pole PIN 16 

ABS control unit 35- pole PIN 17 

Tire pressure warning system control unit PIN 29 


44- 308 


Tire pressure warning system (RDK) diagnosis 

Printed in Germany - XXII, 1989 


928 


Wheels, Tires, Alignment 


44 


Fault/Fault code Possible causes 

Remedy/Remarks 


ABS speed sensor - proceed as for fault code - 5 - for all faults, 

front right 

Fault code - 8 - Connector assignment: 

ABS control unit 55- pole PIN 53 

ABS control unit 35- pole PIN 23 

Tire pressure warning system control unit PIN 28 


RDK control light 
Combi instrument 
Fault code - 9 - 

- Open circuit / _ In the case of discontinuity, ground fault or short circuit, check 
Short to ground the line from PIN 3 of the tire pressure warning system control 

unit connector to PIN 6 of instrument cluster connector 1 

- Short to B + 


Data lead 

RDK combi instrument 

Fault code - 18 - 

- Open circuit - Check the data line from PIN 1 of the tire pressure warning sys- 

tem control unit connector to PIN 10 of instrument cluster con- 
nector 2 
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Menu 2 = Sensors 


Check HF sender and ABS speed 
sensor 


Component to be tested/ 
Remarks 


Preconditions 
Fault / Remedy 


1 - HF sender 


Each test with attenuated 
and unattenuated HF sensor 


- Required display: 
OK* for attenuated HF sensor 
OK for unattenuated HF sensor 


Attenuated means: 
Closed pressure-operated switch 
(Tire pressure greater than 
switching pressure) above the 
HF sensor 


- If display shows: defective, there is a fault in the HF sensor or 
in the line to the control unit. 


Refer to menu 1 (fault memory) to remedy faults for fault 
code 1 - 4 


Unattenuated means: 

a) Open pressure-operated switch 
(Tire pressure less than 
switching pressure) above the 
HF sensor 

or 

b) neither of the pressure-operated switches 
above the 

HF sensor 


2 = ABS speed sensor - When the wheel is turned, a bar diagram appears, dependent 


on speed. 

If no signal appears, remedy fault according to information from 
menu 1 (fault memory) fault code 5 - 8. 
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Menu 3 = Input signals 
Pressure switch 

Important notes 

- A defective pressure-operated switch adopts a condition which is defined by the HF sensor as 
being a standard operational condition. Example: if the pressure-operated switch diaphragm is 
deformed, the switch assumes the closed state, therefore OK state, even if the tire pressure is too 
low. 

- The HF sensor must be tested and OK before the pressure-operated switch can be diagnosed cor- 
rectly. 

Component to be tested/Remarks Preconditions 


Fault, Remedies 


Pressure switch 


2 pressure-operated switches 
(offset by 1 80°) must be 
checked per wheel 


Align pressure-operated switch with HF sensor. Then 
a) tire pressure* greater than switching pressure 


Required display: CLOSED 


If the "OPEN" display appears, 

- the distance or offset between switch and 
HF sensor is too great or 

- the pressure-operated switch is defective 


b) Tyre pressure* less than switching pressure 


Required display: OPEN 


If the "CLOSED" display appears, the pressure-operated switch 
is defective. 


* For practical purposes, the test pressures as used in the short 
test (Page 44-28) are used as tire pressures. 
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Menu 1* = Events 


Read out the tire pressure loss event memory 

Important notes 

From control unit version 02 on, the RDK control unit contains an event memory which stores data 
on any pressure losses at one or more tires during the last 8 journeys made by the vehicle. It also in- 
dicates the road speed at which the event occurred, and whether either one or two pressure-sensing 
switches were open. 

This event memory permits conclusions to be reached regarding unnatural pressure losses at one 
or more wheels. Eliminate the cause of any unnatural pressure loss immediately. 
Possible causes are stated on Page 44-26. 

Of the 8 recorded journeys, journey 8 is the most recent. 

When the event memory is read out the most recent journey, that is to say journey 8, is shown 
on the system tester's display. The event memory cannot be erased. 

If the > button is pressed, the next wheel for which a tire pressure loss event was recorded will be 
displayed, or if no other wheel was affected during this journey, the previous journey appears on the 
tester's display panel. 

Event storage: when a new journey is started (after the ignition has been switched off), journey 
No. 1 is erased from the event memory and the previous journey Nos. 8 to 2 moved up to be- 
come journey Nos. 7 to 1. 


* Additional RDK menu from control unit version R 02 on (introduced during the 1991 mode! year). 
This would normally have the serial number Menu 4, but since the tester only has selector but- 
tons 1 , 2 and 3, the menu at the top of the display, in this case the event menu, starts again at 
No. 1. 

To change from one Menu 1 to the other (Event or Fault memory), page forward or back with the 
> or < keys. 
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Procedure: call up the event menu. Press the > key repeatedly until the event memory is read out in 
full. The tester indicates this (test end). 


Example 
Event 


Displayed data 


Journey - 8 - of 8 (last journey made) 

Left rear wheel (RL) 

Pressure loss detected by 2 switches 

at 270 kph 


Right rear wheel (RR) 
No pressure loss 


Left front wheel (FL) 

Pressure loss detected by 1 switch 

at 1 00 kph 


Right front wheel (FR) 

Pressure loss detected by 2 switches 

at 270 kph 


Journey - 7 - of 8 

At all wheels 
No pressure loss 


Drive - 8 - of 8 RL 

pressure loss 

2 switches open 

v: 270 km/h 168 mph > 


< Drive - 8 - of 8 RR 
no pressure loss 


< Drive - 8 - of 8 

pressure loss 
1 switch open 
v: 100 km/h 62 mph 


FL 


< Drive - 8 - of 8 FR 

pressure loss 
2 switches open 
v: 27 0 km/h 168 mph 


Drive - 7 - of 8 
no pressure loss 


RDK-Diagnose 

Printed in Germany - XXV, 1 990 


44 - 313 


44 


Wheels, Tires, Alignment 


928 


Fvpnt 

Displayed data 



Journey - 6- of 8 


Drive - 6 - of 8 

At all wheels 


no pressure loss 

No pressure loss 



Journey - 5 - to journey - 1 - of 8 

as for journeys 7 and 6 

No pressure loss at any wheel 

No pressure loss 


but with the appropriate 


journey number 


(Journey - 5 - of 8 


Journey - 4 - of 8 etc.) 

Display after Journey 1 : 


Results 



testing completed 



return N 
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General 

As of MY '84, the Porsche 928 S is optionally available with anti-lock system (ABS) (option M593). 
As of model year 1986, the 928 S is fitted with ABS as standard equipment worldwide 

The anti-lock braking system represents an important contribution to the enchancement of active 
safety in the vehicle. 

The system prevents the wheels from locking when the brakes are applied, thus assuring full steera- 
bility and directional stability. Furthermore, the braking distance Is optimized under all road con- 
ditions. 

However, it is still the responsibility of the driver to adapt his driving to road and weather conditions 
and to the prevailing traffic situation. 

The decisive advantage offered by ABS lies in the stability and maneuverability of the vehicle in mo- 
ments of danger - when the brakes are fully applied, even in a curve. 

It is not possible to retrofit ABS in cars built before model year 84, as the body has undergone a 
number of changes since then. 

Modifications, 86 models onward 

As of model year 1986, the 928 S is fitted with ABS as standard equipment worldwide. At the same 
time, the following modifications were incorporated. 

Optimization of plug-in connectors of speed sensors to cable. The cable routing has also been modi- 
fied. 

Number of teeth on impulse ring reduced from 90 to 45 (improved signal registration). 

ABS control unit changed (adaption to impulse ring with 45 teeth). When replacing, ensure that 
the correct control unit is used. The only outward differences of the control units are the Part 
No. and Bosch part no., respectively. Observe correct usage references acc. to the spare 
parts catalog. 

Modifications as of MY '90 

Starting with MY '90, the 928 is fitted with a PSD (electronically controlled Porsche limited slip dif- 
ferential). For details, refer to page 45 - 08. 


General 
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DIRECTIONAL CONTROL AND STEERABILITY WHILE BRAKING 


Acceleration and braking forces have to be transmitted to the road surface by the tires. 
When a free-rolling wheel is slowed down by applying the brakes, there is slip, i. e. the 
difference between wheel circumferential speed and vehicle speed. The wheel circumferential 
speed will be slower than the vehicle speed. 



Free Rolling Wheel Slip * Locked Wheel 


The diagram shows the interrelations of braking force, cornering force and slip. An increase 
in braking force causes a very fast reduction in cornering force and consequently in directional 
control and steerability of wheels. 

It is well known that absolutely no sieering correction is possible when wheels have locked 
(100 % slip) — the car slides straight ahead in spite of turned front wheels. The operating 
range of ABS is designed to always provide sufficient cornering force with simultaneous 
introduction of maximum possible braking force. 

ABS regulates the braking pressure in a range of 4 to 20 % slip (car moving straight ahead). 
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DESIGN 

The major components of ABS are: hydraulic unit, 

electronic control unit, 
four speed sensors * and 
wire harness with relays and 
overvoltage tripout 
(on central electric board). 

These components are integrated in the conventional braking system of cars beginning with 
1984 models. The conventional braking system of cars beginning with 1984 models has 
been changed as compared to that of older models in brake circuit division (now by axles), 
stepped brake master cylinder (piston diameter of both pistons formerly the same) and brake 
force regulator (see page 47 - 18a), 



1 — Brake booster with tandem master cylinder 

2 - Front speed sensors * 

3 — Hydraulic unit (with screwed in brake force regulator, pump motor and valve relay) 

4 — Electronic control unit 

5 — ABS indicator lamp 

6 — Rear speed sensors * 

* A pulse gear belongs to each speed sensor. Pulse gears are pressed on front wheel hubs 
of front axle and machined on axle shafts of rear axle. 
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A BS COMPONENTS 


ABS Control Unit 

The electronic control unit is located above 
the hood release handle on driver's side of 
car (above central electric board in RHD 
cars). 

The control unit uses the speed sensor 
signals to calculate the necessary control 
and regulation commands for the hydraulic 
unit. 



Hydraulic Unit 


The hydraulic unit is located on the left 
front wheel house wall. It processes the 
electric signals coming from the electronic 
control unit. 

The hydraulic unit can change the hydraulic 
pressure to the wheel brake cylinders 
independently of pressure in the brake 
master cylinder. However, a higher 
pressure than that of the brake master 
cylinder is not possible. 
Depending on the amperage, with which the 
electric solenoid valves are activated, the 
hydraulic pressure in wheel brake cylinders 
can be 



increased - pressure building-up 

phase, 

maintained - pressure holding phase, 

or 

reduced — pressure dropping phase. 
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Speed Sensors 

Speed sensors are arranged on all four wheels. These inductive sensors are held in area of 
pulse gear rings of front wheel hubs or wheel end shafts on rear axle and produce an 
alternating voltage for each pulse tooth. This alternating voltage changes its frequency to 
indicate speed, acceleration and deceleration of wheels, and is processed in the control 
unit. 
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Important information on troubleshooting and ABS test program 


General 

- After certain repairs to the ABS system 
(refer to functional check on page 
45 - 07), a test program using an ABS 
tester must be run. The ABS test plan, 
Print No. WKD 493 720, is required for 
this test operation and for troubleshooting. 


in: 




in no 

LrliJ 


mm 






INFORMATION 


PhM*4 in G^r-ii'ij 


TECHNIK 


ABS testing on vehicles with PSD 

Following repairs affecting the ABS 
system (cf. page 45 - 07), a functional 
test using the ABS 2-LED tester must 
be run. 



498-45 


1 = ABS 2-LED tester 

2 = 55-pin ABS 2-LED adapter lead. 

Same lead as for ABS testing on 
the 911 Carrera 4. Manufacturer 
and supplier = Bosch. 
For address and order no., refer to 
the Repair Manual 911 Carrera 4, 
Repair Group 45. 


- This ABS test plan describes trouble- 
shooting and ABS testing, respectively, 
with both testers, i.e. Bosch K 7 
(VAG 1516) and Bosch ABS 2-LED. 

- Vehicles with PSD may only be tested 
with the ABS 2-LED tester in conjunction 
with the 55-pin adapter lead (refer to 
drawing 499-45). 
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Important information for repairs of vehicles fitted with ABS 


When working on vehicles equipped with 
ABS, observe the following Hems: 


Welding 

When welding with arc welding equipment, 
disconnect the connector of the electronic 
control unit. 

Painting 

During paint refinishing, the electronic control 
unit may be exposed to a temperature of 
max. 95 deg. C for brief intervals and to max, 
85 deg. C for longer periods (max. 2 hours). 

Charging the battery 

When quick charging the battery, disconnect 
it from the vehicle wiring. 

Jump starting 

Do not use a quick charger for starting the 
engine. 

Multiplug for electronic control unit 

Never disconnect or reconnect the multiplug 
to the electronic control unit while the ignition 
is on. 


Checking the ABS operation 

If service operations not directly related to 
parts of the ABS have been carried out on 
the brake system, a simple functional check 
is sufficient. I.e. after starting the engine, the 
warning lamp in the instrument cluster must 
go off if the ABS system is o.k. Operations of 
this type include replacement of brake pads, 
brake hoses, brake discs, brake booster, tan- 
dem master cylinder, brake cables and com- 
ponents of the parking brake as well as brake 
pipes that are not screwed into the hydraulic 
unit. 

When performing service operations on the 
hydraulic unit*, electronic control unit*, on rpm 
sensors and/or the wiring harness or when 
replacing units, e.g. during accident repairs, 
the operation of the ABS system must be 
checked with the ABS tester 


* Hydraulic unit and electronic control unit must neither be repaired nor dismantled. 
The electronic control unit checks itself via a self -diagnosis routine. For this reason, checking the 
control unit is only possible or required, respectively, if an ABS test is performed and only if tester 
version Bosch K 7 (VAG 1516) is used. 


Important information for repairs of vehicles fitted with ABS 
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Vehicles with PSD 

The lock control assembly is located on 
an additional PCB in the ABS control unit. 
This PSD/ABS control unit has 55 pins. 
Previous ABS control unit versions had 
35 pins. When repairs are required, make 
sure the PSD/ABS control unit is not con- 
fused with the PDAS/ABS control unit fitted 
to the 91 1 Carrera 4. 
To tell the two versions apart, refer to the 
Part Nos. 

Control unit for 928 with PSD = 928 618 

Control unit for 91 1 Carrera 4 = 964 618 
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Notes on ABS troubleshooting for vehicles with PSD 

General 

PSD = Electronically controlled Porsche limited-slip differential. 

One control unit controls both the PSD and ABS. The PSD is accommodated on an additional prin- 
ted-circuit board in the ABS control unit. 

Not only PSD system faults are stored in the ABS / PSD control unit, but also some ABS system 
faults. 

Fault displays via the instrument cluster 

On vehicles with PSD, an ABS fault is indicated not only by the ABS warning lamp, but also by a 
plain-text display in the instrument cluster (ABS off). 

ABS faults automatically lead to deactivation of the PSD. 

In this case, the display in the instrument cluster changes between: 


ABS 


Off 


and 


PSD 


off 


Vehicles with PSD 

Printed in Germany XXXV, 1995 
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Possible fault displays via system tester 9288 


DTCs of the PSD and ABS 


DTC Fault type System allocation 

11 Transverse lock valve PSD 

12 Lateral acceleration sensor - PSD 

short circuit/discontinuity 

13 Lateral acceleration sensor - PSD 

signal implausible 

14 Transverse lock - deviation PSD 

1 5 Control unit - defective ABS/PSD 

21 Wheel speed sensor, front left ABS/PSD 

22 Wheel speed sensor, front right ABS/PSD 

23 Wheel speed sensor, rear right ABS/PSD 

24 Wheel speed sensor, rear left ABS/PSD 

31 ABS valve, front left ABS 

32 ABS valve T front right ABS 

33 ABS valve, rear axle ABS 

34 Valve relay (hydraulic unit) ABS/PSD 

35 Return pump (hydraulic unit) ABS 


Notes on troubleshooting 

Troubleshooting / fault description for the above faults are explained under PSD diagnosis/Trouble- 
shooting in Repair Manual Vol 3 (Transmission) (Page D39-223). 

Faults occurring in the high-pressure hydraulics of the PSD (lock operation) are not stored in the 
DTC memory of the ABS / PSD control unit. Troubleshooting / fault description is also included in 
Repair Manual Vol. 3 (Page D39-247). 
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Antiblock System 


REMOVING AND INSTALLING HYDRAULIC UNIT 


Removing 


1 . Turn off ignition and disconnect battery 
ground wire on body. 

2. Remove left intake hose on air cleaner, 
loosen power steering supply tank on 
bracket (hoses remain connected), pull off 
ignition leads on ignition coil and take off 
left front wheel. 


3. Disconnect brake lines as well as brake 
pressure regulator (no. 4 - 9) on hydraulic 
unit. 

This is done by uncliping brake lines in 
holders on wheel housing (locks are 
opened from above). 
Insert plugs in open brake lines and 
connections immediately (danger of dirt 
entering system). 

If plugs are not available for brake lines, 
first drain tank and cover lines. 



4 — From brake master cylinder, 

front wheel circuit (code V) 

5 — Brake line front left (code I) 

6 - Brake line front right (code r) 

7 - From brake master cylinder, 

rear wheel circuit (code H) 

8 - Brake pressure regulator 

9 — Brake line rear (code h) 

10 - Hydraulic unit console with spot- 
welded bracket for power steering 
supply tank 


4, Remove wheel house cover. 



5. Remove cover. 
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6. Unscrew cable release and take off 12-pin 
plug (no. 3). 

Note: 

Both relays for pump motor (2) or solenoid 
valves (1 ) can be replaced (see page 45-6). 


i 2 



7. Disconnect ground wire on pump motor and 
loosen two mounting bolts. 



8. Loosen mounting bolt as well as bracket 
for hydraulic unit. 

Run out hydraulic unit (see installation 
points 1 + 2). 



Note: 

Never loosen or tighten bolts marked with 
arrows. 
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Installing 


1. Tilt down hydraulic unit bracket on 
wheel side. 



2. Move hydraulic unit into bracket from 
wheel side and install two mounting 
bolts (position of console as described in 
point 1). 



3, Mount hydraulic unit bracket on wheel 
housing wall (three self-locking nuts). 


4. Finish installation of hydraulic unit on 
bracket. Tighten three mounting bolts. 

5. Mount brake pressure regulator and brake 
lines on hydraulic unit in correct position, 
If applicable, hold brake lines in brackets 
on wheel housing wall with clips and 
engage locks. 

Note: 

Make sure brake lines are routed correctly. 

6. Connect 12-pin plug and secure cable 
release. 

Mount cover on hydraulic unit. 


7. Mount wire harness on hydraulic unit 
bracket (loosen right bolt again). 
Connect ground wire on pump motor. 

8, Bleed brakes in order of stepped brake 
master cylinder, push rod brake circuit 
(front wheels) and intermediate piston 
circuit (rear wheels) and check for leaks. 
Bleeding procedures are same as for cars 
without ABS. 


9. Mount wheel house cover, front wheel, 
power steering supply tank, ignition leads 
on ignition coil and intake hose. 
Connect battery ground wire. 

10. Check operation with an ABS tester. 
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REMOVING AND INSTALLING ELECTRONIC CONTROL UNIT 

Removing 

Note: 


In left-hand drive cars, the elec- 
tronic control unit is mounted on 
the driver's side above the hood- 
release handle on the side panel . 
In right-hand drive cars, the 
control unit is located above the 
central electrics unit. 
Always switch the ignition off 
before disconnecting the multi-pin 
plug from the control unit or 
removing the control unit. 
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l.Move seat to rearmost posi 
and raise steering wheel 
facil itate work) . 


(to 


2. Open retaining spring (clamp) and 
disconnect plug from electronic 
control unit. 



3. Unscrew mounting nuts and remove 
electronic control unit from 
holder. 


Installing* 

1. Mount electronic control unit on 
holder. 


2. Connect ABS tester with plug of 
electronic control unit connected 
to plug of tester. Push plug of 
tester onto electronic control 
unit, the retaining spring must 
engage with an audible click. 



Control unit modified as of model year 86. Ensure correct unit is 
installed when replacing (see page 54 - 01). 
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Removing and installing electronic control unit 


Removal 


Note 


When disconnecting the multiplug from the 
control unit or when removing the control unit, 
the ignition must be switched off. 

1 . Actuate retainer spring (clamp) and pull 
connector off the 
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Installation 


Note 


Be sure to use correct control unit when 

replacing the units as it may be confused 

with other ABS control units. 

The only outward differences of the control 

units are the Bosch and Porsche part nos., 

respectively. 


2. Take electronic control unit off the bracket 
after having undone the fastening nuts. 


1. Fit electronic control unit bracket. 


2. Attach multiplug safe! y-ta electronic control 


The retainer spring must engage into the 
plug with an audible click. 


Removing and installing electronic control unit 

Printed in Germany - XXIX, 1 992 
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Removing and installing relay 

General 

The anti-lock system is fitted with three relays. 

The ABS relay (power supply for electronic 
control unit and scavenge pump motor relay) 
is located on the Central Electrical System. 

The relay for the solenoids and the relay for 
the pump motor are located below the cover 
of the hydraulic unit. 


ABS relay 

Removing and installing 

1. Flip up cover of Central Electrical System in 
the passenger's footwell, 

2. With the ignition off, pull out and insert 
ABS relay, respectively (electronic relay 
with overvoltage protection). 

Note 

The relay is located in the lower row of the 
Central Electrical System. 

inRiah version (upto end ofWY '84) 

Relay No. XI (arrow). 

The top of the relay is fitted with a 10 amps 
fuse insert (little fuse) that protects the ABS 
circuit. 


Modified version 

(MY '85 to MY '89) Relay No. XVII 

Starting with MY '85, the fuse is no longer 
located inside the relay but rather in the 
Central Electrical System. This fuse carries 
the reference no. 16. It also is a 10 A fuse 
insert (little fuse). 

Current version as of MY '90 
Relay No. XV 

This fuse carries the reference no. 28 
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Pump motor relay / valve relay 

Removal 


1. Remove the wheel housing cover. 3. Pull out fuse for solenoid valves No. 7 or 

for the pump motor No. 8 with the ignition 
switched off. 



Removing and installing the relay 

Printed in Germany XXXV, 1995 
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REMOVING AND INSTALLING SPEED SENSORS ON FRONT 
AND REAR AXLES 


Removing and Installing 


Front Axle 


Removing 


1. Take off front wheel. Remove intake hose 
on air cleaner. 
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2. Turn off ignition, take wire plug out of 
holder in engine compartment and 
disconnect. 


4. Unctip wire on side member and in holders 
on steering knuckle. 

Loosen socket head screw and pull speed 
sensor out of steering knuckle. 





3. Remove front exhaust shield (to make 
procedures easier). 

Unclip wires on wheel housings and pull 
out with rubber grommet in direction of 
wheel. 

Also pull out rubber grommet for brake 
line. 


Installing 

Note: 

— Rubber mounts and grommets on speed 
sensors are connected with wire covers in 
precise position. 

— Take speed sensors out of protective 
packaging only briefly before installation 
(loss of permanent magnetism). 

— Make sure that there are no foreign metal 
particles (burrs) on magnetic edge of 
speed sensor before installing. 
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1. Coat speed sensor and bore in steering 
knuckle with Molykote Longterm 2. 
Replace O-ring of speed sensor. 



2. Insert speed sensor in steering knuckle 
without application of force and tighten 
socket head screw to 10 Nm/7 ftlb. 


Note: 

The distance between speed sensor and pulse 
gear is given by design and cannot be 
adjusted. 


3. Route wires correctly (insert rubber 
grommets and clip rubber mount in 
holder)* 

Install exhaust shield. 

Connect wire plug and press into holder. 

Install front wheel and intake hose. 

4. Check operation with ABS tester. 


Rear Axle 


Removing 

1. Take off wheel. 

2. Turn off ignition, take wire plug out of 
holder and unclip wire on rear axle carrier. 



3. Disconnect wire plug. 
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4. Unclip wire in holders on wheel carrier. 
Loosen socket head screw and pull speed 
sensor out of wheel carrier. 



Installing 
Note: 

— Rubber mounts on speed sensors are 
connected with wire covers in precise 
position. 

— Take speed sensors out of protective 
packaging only briefly before installation 
(loss of permanent magnetism). 

— Make sure that there are no foreign 
metal particles (burrs) on magnetic edge 
of speed sensor before installing. 



1 . Coat speed sensor and bore in wheel 
carrier with Molykote Longterm 2. 
Replace O-ring of speed sensor. 



2. Insert speed sensor in wheel carrier 
without application of force and tighten 
socket head screw to 10 Nm/7 ft lb. 


Note: 

The distance between speed sensor and pulse 
gear is given by design and cannot be 
adjusted. 

3. Clip wire in holders on wheel carrier and 
rear axle cross member. 


4. Connect wire plug and insert in nolder, 
Install wheel. 


5. Check operation with ABS tester. 
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REMOVING AND INSTALLING SPEED SENSORS ON FRONT AND REAR AXLES, 86 MODELS 
ONWARD 


Front Axle 


Removing 


l.With ignition switched off, open 
ABS cable plug-in connector on 
the steering knuckle and 
di sconnect . 


l.Coat speed sensor and hole in 
steering knuckle with Molykote 
Longterm 2. Renew speed sensor 0 
ring. 



0 
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2, Unscrew mounting bolt (Allen 
bolt) of speed sensor and with- 
draw sensor from steering 
knuckle. 


I n s t a 1 1 i n g 
Note: 

- Do not remove speed sensor from 
its protective package until 
shortly before installation (loss 
of permanent magnetism) 

- Before installation, check that 
no foreign bodies (metal 
shavings) have been caught on the 
magnetic edge of the speed 
sensor. 
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2. Without using force, insert 
sensor in steering knuckle and 
tighten Allen bolt to secure. 
(Torque 10 Nm (7ftlb)). 


Note: 

The distance between speed sensor 
and impulse ring is a design 
feature and cannot be adjusted. 


3. Reconnect cable and place in 
holder on steering knuckle. 


4, Check operation with ABS tester. 
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Rear Axle 
Removing 


1. Remove wheel . 


2. With ignition switched off, open 
ABS cable plug-in connector on 
wheel carrier and disconnect 
cable. Open clip for speed sensor 
cable. 

Unscrew speed sensor mounting 
bolt. Make space by withdrawing 
cable from holder above the 
mounting bolt. 



3. Withdraw speed sensor from wheel 
carrier. 


Installing 
Note: 

- Do not remove speed sensor from 
protective packing until shortly 
before installation (loss of per- 
manent magnetism) . 

- Before installing, check that the 
magnetic edge of the speed sensor 
is free of foreign particles 
(metallic shavings)* 


l.Coat speed sensor and hole in 
wheel carrier with Molykote Long- 
term 2. Renew speed sensor 
0-ring. 
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2. Without using force, insert speed 
sensor in wheel carrier and 
tighten Allen bolt to secure. 
Torque: 10 Nm (7 ftlb). 


Note; 

The distance between speed sensor 
and impulse ring is a design 
feature and cannot be adjusted. 

3. Place cable in clip on wheel 
carrier. Close clip. Insert cable 
in holder above sensor mounting 
bolt. 


5. Check operation with ABS tester. 


4. Insert plug-in connector and 
place in holder. Mount wheel. 
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GENERAL 

Braking System Until 
End of Model Year 1985 

Until end of model year 1985 and depending on type and model year, the 
front-axle disk brakes use either sliding or floating calipers, All brake 
disks are ventilated. The brakes of the 928 S (with floating calipers) have 
auxiliary ventilation via air guide ducts. In all cars, sliding brake 
calipers are mounted on the rear axle. Brake pads with differing friction 
values are used. It is essential to ensure that the appropriate parts are 
installed (page 46 - 3). 



Sliding brake caliper Floating caliper 


Braking System, 86 Models Onward 


Four-piston f ixed-cal iper brakes 
are fitted on front and rear axles 
instead of the sliding-caliper 
(floating or sliding caliper) 
systems installed in earlier 
models. 



Four-piston fixed caliper 
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TECHNICAL DATA 


Description 

Remarks 

Wear 


Specifications 

Limit 

Foot brakes 

Hydraulic, dual circuit braking system 



with disc brakes and diagonal division up to 



end of 1983 models; axle circuit division 



since 1984 models, brake booster, floating 



frame caliper disc brakes on front axle and 



floating frame or fist caliper disc brakes on 



front axle. 



Since 07.12.1977 to end of 1983 models 



(diagonal division) one brake pressure 



regulator for each rear axle circuit. 



oince IcJoh mooeis one screw-in Drake 



pressure regulator on oraKe master 



cynnoer or on nyoraunc unit tears witn 



mdoj tot rear axie oraKe circuit. 



Since 1984 models optionally extra with 



ABS, which is integrated in the con- 



ventional brake system. 


Brake booster dia. 



Up to 08.01.1979 

9 inches 


Since 09 01 1979 

1(1 infrioc i ntornal rati<"i *5 O "f ^ r 

1 IIILrllCo, IllCdllul luLIU O . \J IkJI 



floating frame caliper disc 



brakes 



10 inches, internal ratio 3.8 for fist 



caliper disc brakes 


Brake master cyl. dia. 



Up to 1983 models 

23.81 mm 


Since 1984 models 

23.81/19.05 mm 


Brake pressure regulator 

3 versions 


owiTcning pressure Tor oraKe 



pressure requlator 



Version 1 



(9" brake booster) 

55 bar 


version 1 1 



(10" brake booster) 

33 bar 


Version III 



(10" brake booster and 



screw-in regulator) 

33 bar 


Caliper piston dia. Front 

54 mm 


Rear 

36 mm 


Brake disc dia. Front 

282 mm 


Rear 

289 mm 


Eff . brake disc dia. 



Front — floating frame caliper 

220 mm 


fist caliper 

228 mm 


Rear 

235 mm 
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Remarks 
Specification 

Wear Limit 

Pad thickness 



Front, floating frame 

13 mm 

jL [TIlTI 

floating caliper 

13 mm 

2 mm 

Rear 

13 mm 

2 mm 

New brake disc thickness 



Front floating frame 

20 mm 


grooved disc 

20.5 mm 


floating caliper 

32 mm 


Rear 

20 mm 


Min. thickness after machining * 



Front, floating frame 

19.2 mm 

18.6 mm 

floating caliper 

31 .2 mm 

30.6 mm 

Rear 

19.2 mm 

18.6 mm 

Thickness tolerance for brake discs 

max. 0.02 mm 


Lateral runout for brake discs 

max. 0.05 mm 


Lateral runout for whppl huh^ 

rndx. u.ud mm 


Lateral runout for installed brake discs 

max. 0.1 mm ** 


Max. surface finish of brake discs after 



machining 

max 0 006 mm 


Play on brake pedal with brakes bled 



and engine stopped 

10 mm 


Hand brakes (parking) 

Mechanical action on 

both rear wheels 


{drum brakes) 


Brake drum dia. 

180 mm 

181 mm 

Brake shoe width 

25 mm 


Brake surface per wheel 

85 cm 2 


Brake liner thickness 

4.5 mm 

2 mm 


* Brake discs must be machined symmetrically, 
i. e. evenly on both sides. 

** See page 46 - 16. 
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TECHNICAL DATA 86 MODELS ONWARD 


Description 


Foot brake 


Brake booster 


Brake master cylinder 


Braking force 
regulator (screw-in 
regulator) 
Switchover pressure 
Reduction factor 


Remarks 

Specifications 


Wear Limits 


Hydraulic, dual-circuit braking system with 
separate front/rear axle braking circuits 
(black/white), brake booster, ventilated brake 
disks with four-piston fixed calipers front and 
rear. Push-rod braking circuit for front 
wheel s . 

A braking-force regulator is bolted on the main 
brake cylinder or on the hydraulic unit (with 
ABS system) for the rear-axle braking circuit. 

Anti-lock braking system (ABS), optional on 86 
models, standard on 87 models onward. The ABS 
is integrated in the standard footbrake. 


10" dia. 

(internal boost ratio) 

87 models onward, pedal free 
travel is shorter 


Tandem cylinder with 2 central 
valves 

23.81/20.64 mm dia. 


18 bar 
0.46 
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Description 

Remarks 

Specifications 

Wear Limits 

Brake disk dia. front 

rear 

304 mm 
299 mm 


Effective brake disk 

Hi a *F Y^fx 1*1 + 
U la • 1 T Ul 1 L 

rear 

O Cf) Q mm 

246 mm 


Pi c tnn His "in ral l nor 
r i j luii u idi in i i |Jtr r 

front 

Q C mrk H o 1 c o^^H f i vaH ^ a 1 4 ci 
OU lllUUt: 1 b » trdUll 1 1 AcU Ld 1 1 (Jci 

2 x 42 + 2 x 36 mm 


I I Ull U 

O/ TllUUt? 1 b UNWaru 

each fixed cal iper 
2 x 44 + 2 x 36 mm 


rear 

each fixed cal iper 
2 x 30 + 2 x 28 mm 


Pad surface per front 
wheel 

r qu our i qlc per i ecu 

wheel 

Total pad surface 

126 cm 2 

86 cm 2 
424 cm 2 


Pad thickness front 

rear 

13 mm 
13 mm 

2 mm 
2 mm 

Brake disk thickness new 

front 
rear 

32 mm 
24 mm 



Fixed calipers with pistons of dia. 42/36 mm were installed in some cars 
(USA, Canada, Australia and Arabian countries) in the 1987 model year. 

The front-axle brake calipers with 44/36 mm dia. pistons can be retro- 
fitted in 86 models only in pairs . 
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Kemarks 

Specifications 

Wear Limits 

Min. brake disk thickness* 
after machining front 

rear 

30.6 mm 
22 .6 mm 

30 mm 
22 mm 

Max. brake disk thickness 
tolerance 

0.02 mm 


Max. brake disk lateral 
runout 

0.05 mm 


Max* lateral runout of 
installed brake disk 

0.1 mm** 


Max* surface roughness after 
machining 

0.006 mm 


Play at brake pedal, brakes 
bled and engine stopped 
(footbrake arm without stop) 

approx. 10 mm 
usually (i.e. without any 
means of support for foot- 
brake arm), determined by 
permanently set clearance 
at points inside braking 
unit 


Parking brak e*** 
(handbrake) 

Drum brakes applied mechan- 
ically on both rear wheels 


Parking brake drum dia. 

180 mm 

181 mm 

Brake shoe width 

25 mm 


Brake liner surface area 
per wheel 

85 cm 2 


Brake liner thickness 

4.5 mm 

2 mm 


Brake disks may only be machined symmetrically, i.e. evenly on both 
sides. 

See page 46 - 16 

87 models onward, parking brake liners made of asbestos-free material 
(Energit 559). The liners can be retrofitted to vehicles earlier than 
model year 87 (right-hand and left-hand sides). 
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TORQUE SPECIFICATIONS 

FOR MECHANICAL PARTS 

OF BRAKING 

SYSTEM 


Location 

Description 

Thrpad 

1 1 1 I t U \J 

Ma t pri ri 1 

1 IU LCI 1 U 1 

Torn tip 

Nm (ftlb) 

Panhead screw of 
clamping nut 

Allen-head screw 

M 7 

10 9 

15 fill 

Brake cal iper to 
steering knuckle 

Hex screw/cap 
screw 


ft ft 

ftR (f\?\ 

Brake caliper to 
wheel carrier 

Hex screw/cap 
screw 


ft ft 

£33 \ \jL j 

Floating caliper to 
bracket 

Guide pin 

M Q 


1 R 9C\ 
10 - L\) 

(11 - 15) 

Brake disk to wheel 
hub 

Hex screw 

11 u 

ft ft 
o * o 

in (i) 

Guard to steering 
knuckle 

Hex screw 

M 7 

ft ft 

o * o 

1 ^ Mil 

Locking pawl for 
handbrake to 
bearing bracket 

Hex screw 

M 8 

8.8 

25 (18) 

Propshaft or rear 
axle to wheel hub 

Locknu t 

VHM 

¥ mi 

22x1.5 

Q 

o 


Wheel to wheel hub 

Wheel nut 

M 14x1.5 

Al 

130 (95) 
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Location 

Description 

Thread 

Material 

Torque 
Nm (ftlb) 

Locking pawl to 
handbrake lever 

Locknut 

M 8 

8 

23 (17) 

Guard fa whppl 

carrier 

1 ftp ^ni jf 

Hex bolt 

v rn o 

M 6 

g 

8.8 

10 (7) 

Speed sensor to wheel 
carrier and steering 
knuckle 

Socket-head 
screw 

M 6 

8.8 

10 (7) 
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Technical data as of MY '92 


Designation 


Operating brake 
(foot brake) 


Brake booster 
Boost ratio 

Brake master cylinder 


Brake booster 
Vacuum reduction factor 

Brake disc 0 


Effective brake disc 0 


Piston 0 in fixed caliper 


Brake pad area 


Total brake pad area 


Pad thickness 


0 inch 


0 front 
0 rear 


front 
rear 

front 
rear 


front 
rear 


front 
rear 


front 
rear 


Remarks, dimension 
928 GTS 


Wear limit 
928 GTS 


Hydraulic twin-circuit brake system with front axle/ 
rear axie circuit division. Vacuum booster, internally 
vented brake discs with four-piston fixed caliper on 
front and rear axles. 

The pushrod circuit is assigned to the front wheels. 
ABS standard. 


10 
4.5 

23.81 mm 
20.64 mm 


18 bar - 0.46 

322 mm 
299 mm 

259.6 mm 
246 mm 


2 X 44 + 2 X 36 mm 
2 x 30 + 2 x 28 mm 


302 cm' 
1 72 cm : 


474 cm' 


approx, 12 mm 
approx. 12 mm 


2 mm 
2 mm 


Technical data as of MY '92 
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Designation 

Remarks, dimensions 
928 GTS 

Wear limit 
928 GTS 

Brake disc thickness new front 

rear 

32 mm 
24 mm 


Min. brake disc thickness * 
after machining 

front 
rear 

30.6 mm 
22.6 mm 

30.0 mm 
22.0 mm 

Thickness tolerance of 
brake disc max, 

0.02 mm 


Runout of 
brake disc max. 

0.05 mm 


Runout of wheel hub max. 

0.05 mm 


Runout of brake disc 
when fitted max. 

0.1 mm 


Surface roughness of brake disc 
after machining max. 

0.006 mm 


Pushrod clearance 

(measured at brake pedal plate) 

approx. 10 mm** 



Parking brake (handbrake) 

Parking brake drum 0 


Brake shoe width 


Brake lining thickness 


Drum brake, acting mechanically on both rear wheels 


180 mm 


25 mm 


4.5 mm 


181 mm 


2 mm 


* The brake disc must only be machined symmetrically, i.e. by a uniform amount on both sides. 

** provided normally by preset air gap in brake booster if no support is provided for operating 
brake lever. 
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CHECKING THICKNESS OF BRAKE PADS 


All brake pads on one axfe must be replaced when 
"brake pad" indicator comes on, however at latest 
when pad thickness is worn to 2 mm. 

If the indicator lamp reports the brake pad wear, the 
warning contact (sensor plus wire and plug) must 
also be replaced. 

The complicated and expensive replacement of the 
warning contact can be avoided by replacing the 
brake pads at the latest when thickness is 4 mm 
(or 2.5 mm for version described below). 
This will depend on the location of the warning 
contact in the brake pad. The pad end take-up bore 
has been moved 1 .5 mm in direction of the pad back- 
plate as from April of 1982. Tolerances on the warning 
contact have also been limited. The warning contacts 
must be replaced when the core of the wire has been 
ground. Replacement is not necessary when only the 
plastic part of the warning contact has been ground. 


1. Remove wheels to check the brake pads. 


2. Visually inspect brake pads for wear. 



Floating Frame Caliper Disc Brake 


3. Visually inspect pads of floating frame disc 
brakes through opening of housing (frame). 
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REMOVING AND INSTALLING BRAKE PADS 
(Floating Frame Caliper Disc 
Brakes) 


Removing 
Note 

If brake pads can be re- used, mark them for 
reassembly when removing. Pads must not be moved 
from outside to inside and vice versa or from right to 
left wheels. This would cause uneven braking effect. 


1. Pull warning contact out of pad plate. 



Note 

Replace warning contacts when core of wire has been 
ground through or down. The warning contact can 
still be used when plastic part of warning contact has 
traces of wear. 


2. Remove spring lock or lock wire with wire guide 
plate from retaining pins. 



Lock Wire with Wire Guide Plate 


3. Remove retaining pins. 
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4. Remove inner brake pad with a pulling hook or 
impact puller. 



5. Pull out outer brake pad. This requires pressing 
out floating caliper frame until brake pad 
protrudes out of pi n on floating caliper frame. 


Installing 

1 , Replace brake pads, which show deep cracks, 
have become loose from backplate or are 
covered with oil. Also in this case replace all 
four pads of one axle. 

Brake pads with different friction values are 
installed depending on version. Make sure that 
all four wheels have brake pads of same type to 
correspond with brake caliper combination, 

Floating frame caliper, front axle 
Floating frame caliper, rear axle 

Energit 394 GG/380 

Floating caliper, front axle 
Floating frame caliper, rear axle 

Jurid 226 FF/238 




Front Brake Caliper 



2. Press back piston to initial position 
special tool. 


a 


r 



Note 

To prevent brake fluid tank from overflowing, 
draw off small amount of brake fluid before 
pressing back piston. Use syringe reserved 
exclusively for brake fluids. Brake fluids are 
poisonous and must not be syphoned off through 
a hose. 


Rear Brake Caliper 
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3. Clean bearing and guiding surfaces of brake pads in 
brake calipers with gasoline or a cylindrical brush. 
Never use solutions containing mineral oil or 
sharp edged metal tools. 


4. Check 20° piston position and if necessary adjust 
with piston turning pliers. 

Hold piston gauge at bottom guide surface on 
front brake caliper. 



Hold piston gauge at top guide surface on rear 
brake caliper. 



5. Insert outer brake pad and press floating caliper 
frame in direction of brake disc so far; that pin 
engages in groove of pad backplate. 

Note 

To prevent seizure of brake pads in brake calipers 
due to corrosion, apply a thin coat of grease on 
bearing and guiding surfaces. 
Use Optimoly HT (copper paste) or Plastilube. 


6. Insert inner brake pad. 

7. Install cross spring, retaining pins and spring 
lock or lock wire with wire guide plate. 

8. Press warning contact into pad in correct 
position. 

9. Depress brake pedal of stationary car hard 
several times to move brake pads to their 
normal operating position. Now check level of 
brake fluid in tank, adding more if necessary. 


Bedding-ln Brake Pads 

Brand-new brake pads have a once only loss of 
braking effect (thermal fading), which disappears 
after a breaking-in time of about 200 km (125 mi,). 
During this period full stops from top speeds 
should be limited to emergency situations. New 
pads must be bedded in by applying medium 
forces to brake pedal and at larger intervals. Brake 
pads will first provide maximum braking effect 
after being bedded in, 
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REMOVING AND INSTALLING BRAKE PADS 
(Floating Caliper Disc Brakes) 


Removing 

When brake pads can be used again, they must be 
installed on same wheel (otherwise non-uniform 
braking effect). 


1 . Pull warning contact (wear sensor) out of inner 
pad plate. 


Note 

Replace warning contacts with ground through or 
down wire cores. Warning contacts can still be used 
when only plastic parts of warning contact have 
traces of wear. 


2. Remove housing retaining spring. This requires 
applying pressure in center (large arrow) of 
spring until it disengages in the housing bores. 
Then remove spring toward outside at same time 
without applying force. 
Never bend spring by applying force. 



3. Remove any dirt on guide pins between 
holder and housing. 

4. Pull plugs out of guide sleeves. Unscrew guide pins 
with a 7 mm socket wrench and pull out of guide 
sleeves. 



5. Pull housing toward outside of car by hand to 
push back the piston slightly. Then remove the 
housing. Pull piston end brake pad out of piston. 

6. Lay housing (fist) aside and suspend from 
suitable point on car with a piece of wire. 
Remove outer brake pad from holder. 
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Installing 


1 . Push back piston completely with special tool. 



Note 

To prevent brake fluid from being forced out of tank, 
it might be necessary to drain some of the brake fluid 
prior to pushing back the piston. Use a syringe for 
this work, which is reserved exclusively for brake 
fluid. Brake fluid is poisonous and must never be 
sucked out through a hose. 


2. Clean pad guiding surfaces in housing and holder. 
Never use sharp-edged tools or cleaning solutions 
with mineral oil content. Check seals, caps, guide 
pins, guide sleeves as well as housing retaining 
springs and brake pads for damage, replacing if 
necessary. 

Watch pairing of brake pads for front/rear axles. 


3. Check 20° piston position and adjust with 
special piston pliers, if necessary. Stepped 
surface of piston faces down toward brake disc 
inlet side. Edge on bottom of housing (see 
arrow) can be used as a reference point. 



Arrow a = brake disc inlet side 


4. Push brake pad with riveted retaining clip into 
piston and place second pad on outside of 
holder's guiding surface on brake disc. 

Place housing over brake disc and brake pad, 
screw in guide pins with a 7 mm socket wrench 
and tighten to specified torque. 


Note 


Two types of brake pads are used on the rear axle. 

Rear axle pads for pairing 

floating frame caliper disc brakes on all wheels. 

Rear axle pads for pairing 

floating caliper disc brakes on front axle and 

floating frame caliper disc brakes on rear axle 

(see page 46 - 3). 


To prevent seizure of brake pads in brake calipers 
due to corrosion, apply a thin coat of grease on pad 
guiding surfaces. 

Use Optimoly HT (copper paste) or Plastilube. 
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5. Insert plugs in guide sleeves. 


6. Engage housing retaining spring. 
Check that spring locates 
prtfperly in hole. Do not use 
force to bend spring. 


7. Insert warning contact: renew if 
necessary. 


8. Press brake pedal several times 
so that piston and housing align 
brake pads with brake disk, or 
until clearance adjusts itself 
correctly. 


9. Check level of brake fluid in 
reservoir, top up to MAX mark 
with fresh brake fluid if 
necessary , 


10. Check operation and efficiency 
of brakes, check system for 
leaks . 


Running in the 
Brake Pads 

New brake pads must be run in over 
the first 200 km. Only then are the 
friction and wear characteristics 
optimized. During the running-in 
period, severe braking from high 
speeds should be limited to 
emergency situations. 
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Removing and installing brake pads (four-piston fixed caliper disk brakes) 


Removing 
Note 

If the brake pads are to be installed again, 
they must be marked with their positions 
when removed. It is forbidden to interchange 
the inside and outside brake pads or those 
from the left and right wheels, and this can re- 
sult in uneven braking. 

1. Press the spreader spring together in the 
center and disengage it from its holder. 
At the same time, or before pressing the 
spreader spring together, press it towards 
the brake disk in the retaining plate area, 
to relieve the load. This will avoid dam- 
age to the retaining plate, 



2. Run the warning contact lead out at the 
brake caliper and pull the warning contact 
out of the brake pad plate. 



Note 

Renew warning contacts if the core wire has 
been abraded away or ground through. If 
there are rubbing marks on the plastic part of 
the warning contact, it can be re-used. 


3. Pull the brake pads out with the brake pad 
extractor tool. On brake calipers with 
damper plates, always note the following: 

Run the brake pads out together with the 
damper plates. If this is not possible (it de- 
pends on the degree of brake pad wear), sepa- 
rate the damper plates from the brake back- 
plate with a suitable spatula before removing 
the pads. In either case, first move the brake 
pads back as far as possible with the piston re- 
setting tool. If necessary, draw off a small 
amount of brake fluid from the reservoir first. 
Important: the spatula must be inserted accu- 
rately between the brake pad and the damper 
plate, in order to avoid damaging the brake 
piston seals. 
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Installing 


Notes 

On four-piston fixed caliper brakes, 
damper plates must be installed when 
asbestos-free brake pads are used. For 
details of the correct damper plates for the 
various brake calipers, refer to Group 4 
Technical Information. 

Renew the damper plates each time the 
brake pads are renewed. 

It is forbidden to mix asbestos-free brake 
pads and brake pads containing asbestos 
on the same car. 

Asbestos-free brake pads are also availa- 
ble for cars with fist-type and floating cal- 
iper disk brakes. 


1. If necessary, move the pistons back to their 
initial positions with the resetting tool. 

2. Clean the seat and guide faces for the brake 
pads in the brake caliper with spirit and a 
special cylinder brush or similar, to ensure 
that the pads move freely in their bores. 
Make quite sure that the brake piston seals 
are not damaged. 

3. Check that the brake calipers are installed in 
the correct positions. The small pistons 
must be at the side where the brake disk ent- 
ers. This can also be checked at the arrow 
above the PORSCHE logo; this arrow shows 
the direction of brake disk rotation. 

Note 

From 1987 models on*, the front brake cal- 
iper piston diameters were changed to 44/36 
mm (previously 42/36 mm). 
During the 1989 model year, a further modifi- 
cation was introduced. The piston seal was 
changed from the scraper ring type to the pro- 
tective cap type. (Technical Information Gr. 4 
No. 1/89) Notes on replacement: refer to 
Pages 47-04 / 47-05. 


* On some cars (those for the USA, Canada, Australia and Arab countries), fixed calipers with piston 
diameters of 42/36 mm were still used in the 1987 model year. For notes on replacement, refer to 
Page 47-04. 
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4. Installing new damper plates in the pistons. 

When installing, make sure that the internal 
diameters of the spring and piston are cor- 
rectly matched together (Technical Informa- 
tion Gr. 4 and Part List). 

The damper plates should engage in the pis- 
tons when light pressure is applied, but must 
not be too loose (no radial play is permissible). 

The damper plates are provided with an adhe- 
sive and protective foil. 

The protective foil must be pulled off before in- 
stallation. 


5. Insert the brake pads. Make sure that the 
correct grade of brake pad is used. 

Note 

When damper plates are installed, the 
brake carrier plates (back of brake pads) 
must not be greased. 

However, to prevent the brake pads from cor- 
roding and seizing in the brake caliper, the 
seat and guide faces (arrows A) are given a 
thin film of grease. 

Use Optimoly HT (Cu paste) or Plastilube 
(Schillings Co., P.O. Box 1703, 7080 Aalen, 
Federal Republic of Germany) for this purpose. 




J* 



i 


1 Piston 

2 Noise suppressor 

3 Brake pad 


without lubricant 
or grease 
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6. Grease the spreader spring retaining lugs 
with Optimoly TA or Plastilube. If new 
spreader springs are installed, the flat side 
should face the brake disk. If wrongly in- 
stalled; correct brake pad seating cannot be 
guaranteed and the raised section in the 
center of the cross will rub against the brake 
disk 

Press the spreader spring together in the 
center and insert it. Make sure that 
spreader springs engage correctly 
(arrow). Do not force the spreader spring 
into position or the retaining plate may be 
damaged. 

BrgkQ fl|$k 


♦ 



+ 


Outboard fgce 



7. Press the warning contact (s) into the pad 
plate in the correct positions. Secure the 
warning contact lead to the brake caliper 
and, if two warning contact leads are pre- 
sent (from 1989 models on), to the cross 
spring as well. 

Note 

If tolerances are unfavorable, the spreader 
spring may have to be disengaged again to 
do this. 


8. With the car standing still, depress the brake 
pedal firmly several times, so that the brake 
pads adopt a position ready for later opera- 
tion. After this, check brake fluid level in the 
reservoir and add more fluid if necessary. 


Running in the brake pads 

New brake pads need to be used for about 
200 kilometers before they develop their op- 
timum friction and wear characteristics. During 
this time, avoid full brake applications from 
high speeds unless an emergency arises. 


Removing and installing brake pads (four-piston fixed caliper disk brakes) 
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REMOVING AND INSTALLING BRAKE PEDAL 
Removing 

1. Move back seat and steering wheel up to make job 
easier. 

If applicable, remove shelf. 

2. Disconnect return spring on brake pedal. Remove 
shaft for brake and clutch push rod. 



3. The guide rod for clutch power spring has an 
assembly bore. Press down on clutch pedal until 
bore has cleared the bearing. Insert a piece of 
3 mm dia. wire into bore in this position to 
remove force on pedal. 



4. Remove circlip and move bearing shaft toward 
outside until brake pedal has been run out. 



Installing 

1 . Check all bushings and stops for clutch and brake 
pedals, replace if necessary- Lubricate all bearing 
and sliding surfaces with a multi-purpose grease. 

2. Install brake pedal with bushings. Slide in bearing 
shaft and install circlip. 

Note: 

Bearing shaft can only be pushed in fully, if bearing 
shaft and console surfaces are aligned. 

3. Remove wire in guide rod for clutch power 
spring, 

4. Install clutch and brake push rod. 
Attach return spring. Check push rod play, 
correcting if necessary- 
Clutch play, see page 30 - 1 (approx. 3 mm on 
pedal equals approx. 0,5 mm between push rod 
and master cylinder piston). 

If there is a mechanical stop light switch, check 
the adjustment. 
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ADJUSTING BRAKE PRESSURE ROD 

Until End of Model 
Year 85 

(Stop on brake-pedal arm) 


Note: 

With the pedal released, the 
pressure rod must exert no pressure 
on the brake unit. 


With brakes bled and engine 
switched off, move pressure rod at 
brake pedal by hand to check play 
and assure adequate clearance at 
the brake unit* 


The minimum play is 10 mm 


Adjusting 


l.Pull brake-pedal arm back to 
stop. 


2. Slacken pressure rod locknut and 
adjust pressure rod until pivot 
pin of adapter at brake-pedal arm 
is slack, or until the specified 
play is attained (at least 10 mm 
at the pedal ) . 



3. Tighten pressure rod locknut. If 
a mechanical stoplamp switch is 
fitted, check switch setting 
(page 46 - 10a). 
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ADJUSTING BRAKE PRESSURE ROD 

86 Models Onward 
(without stop on brake-pedal arm) 

Note: 

It is only necessary to adjust the 
brake pressure rod if: 

- the brake booster is replaced 

- brake pressure rod adapter has 
been removed. 


Adjusting 

1. Adjust length of brake pressure 
rod by turning adapter or 
pressure rod. Length a must be 
158 + 2 mm measured from the 
bearing face of the brake booster 
on the body to the center of the 
adapter pivot pin. 


Note: 

If the car has manual transmission 
and the brake pedal is more than 
8 mm lower than the clutch pedal, 
correct position of brake pedal by 
turning pressure rod. 


the pressure rod or the adapter 
has been turned away from its 
original position. 


The brake-pedal arm does not have a 
stop. The arm is in its initial 
position when brake unit (brake 
booster + brake master cylinder) is 
in its released position. Since the 
brake pedal is unsupported in its 
initial position when the brake 
pressure rod is correctly adjusted, 
the permanently set clearances in 
the brake booster are assured. When 
the brakes have been bled and with 
the engine switched off, a 
pressure-rod play of approx. 10 mm 
can be felt at the brake-pedal 
plate when the pedal is depressed 
by hand. 



2. Tighten locknut. 

3. Check setting of stoplamp switch 
(page 46 - 10a) . 
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CHECKING SETTING OF STOPLAMP SWITCH 



With the pedal arm against its stop 
(initial position) , there must be a 
5 mm gap between stoplamp switch 
and brake-pedal arm* If necessary, 
adjust position of stoplamp switch 
by turning mounting nut until the 
gap is as specified* Turn nuts in 
opposite directions (counter)* 


Printed in Germany - XIII, 1986 Checking Stoplamp Switch 46 - 10a 

Setting 


928 


Brakes/Mechanical Parts 


46 


DISASSEMBLING AND ASSEMBLING FRONT WHEEL BRAKE 


Disassembling 

1. Remove brake caliper (do not 
disconnect brake hose) and place 
on upper control arm or attach 
to suitable support with a piece 
of wire. 

Mounting* until end of model year 
85 



Mounting, 86 models onward 
(fixed-caliper brake) 



2. Take off brake disk after 
removing countersunk bolt (s) * If 
a brake disk is so tightly seated 
that light blows with a nylon- 
headed hammer do not move it, 
screw hex bolts uniformly into 
the two 8 mm threads of the disk 
and press disk off. It is 
possible that the bolts do not 
sit squarely on the lugs. A 
modification has been incor- 
porated. 



Assembling 

1. Inspect all parts and replace if 
there is any sign of damage. 


2, Clean centering face for brake 
disk on wheel hub and apply a 
thin coat of Optimoly TA. 
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3. Install brake disk and brake 
caliper. Tighten caliper retai- 
ning bolts, torque: 85 Nm (62 
ftlb) . Ventilation ducts of brake 
disks used with f loating-cal iper 
and fixed-cal iper brakes are 
involute: do not mix up right- 
hand and left-hand disks. 

Distinguishing feature: 
involute shape and 

spare part number 


The spare part number is in- 
scribed on the brake disk. 

Spare part, left-hand side 

- 3rd group number is odd 

Spare part, right-hand side 

- 3rd group number is even 



Example: 

Forward direction of travel 

Spare part No* left-hand brake 
disk: 

928.351.043.03 left 

Spare part No. right-hand brake 

disk: 

928.351.044.03 right 
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No. 

Description 

Qty. 

note wnen. 
Removing Installing 

bpeciai 
Instructions 

1 

Bott 

2 

Tighten to 
specified torque 


2 

Washer 

2 

Replace, if necessary 


3 

Floating frame caliper 

1 

Suspend from 
suitable point on 
car that brake hose 
is without tension 


4 

Bolt 

2 



5 

Brake disc 

1 

Set back brake Check for wear and 

damage 


6 

Spring 

2 

Position correctly 


7 

Support bushing 

1 



8 

Adjusting nut 

1 



9 

Adjusting screw 

1 



10 

Return spring 

1 



11 

Brake shoe 

2 

Replace , if necessary. 
Wear limit 2 mm 


12 

Return spring 

1 

Check for correct 
fit 


13 

Pressure bar 

1 



14 

Joint pin 

1 

Lubricate lightly 


15 

Pin 

1 

Lubricate lightly 


16 

Operating lever 

1 



17 

Wheel carrier 

1 



18 

Wheel hub 

1 



19 

Brake backplate 

1 
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DISASSEMBLING AND ASSEMBLING REAR WHEEL BRAKE 


Disassembling 

1, Disconnect floating frame caliper. 

2. Turn parking brake slack control toward loosening 
direction. Remove brake disc after unscrewing two 
countersunk bolts. If a seized brake disc can't be 
removed even with light knocks from a plastic 
hammer, screw two bolts in the 8 mm tapped 
bores of the brake disc to press off the disc. 



Assembling 


1. Lubricate slack control and sliding surfaces of 
brake shoes lightly. 

2. Install spreaders, brake shoes, return springs, 
springs and slack control. 


Note; 

Install springs in correct position. 



3. Clean centering surface on wheel hub for the 
brake disc and coat with Optimoly TA grease 


4. Adjust parking brake. 


Printed in Germany - VIII, 1984 


Disassembling and Assembling Rear Wheel Brake 


46-15 


46 


Brake - Mechanical 


928 


Checking brake disc lateral runout 

1. Measuring requirements: No tilt play 
present at wheel. If required, adjust 
wheel bearing clearance of front wheels. 

2. Fit adapter plate (Special Tool 9510/1) to 
wheel hub. Tightening torque of wheel 
nuts (mounting nuts): 130 Nm. 
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3. Engage dial gauge holder, e.g. Ate Part 
No. 03.9314-5500.3/01, into brake caliper, 
determine center position and fit by turning 
the wing screw. 

Notes 

If required, fit dial gauge holder with Ate 
conversion kit, Part No. 03.9314-5510.3/01 
(longer wing screw and bracket for dial gauge 
if required). 

Four-piston fixed caliper brake: Make 
sure the spreader spring locating lug at 
the mounting plate of the fixed caliper is 
not damaged when the dial gauge holder 
is fitted in place. 

Floating caliper and sliding caliper disc 
brake: 

To fit the dial gauge holder, the brake pads 
must be removed. 


4. Fit dial gauge with a slight preload. Place 
measuring pointer on maximum diameter of 
braking surface. 



1036A-46 

5. Rotate brake disc and read off runout on 
dial gauge. 

Max. permissible runout of fitted brake disc 
max. 0.1 mm. 

Note 

Runout of removed 

brake disc : max. 0.05 mm. 

Runout of wheel hub : max. 0 05 mm. 


6. If the brake disc runout exceeds 0.1 mm, 
remove the brake disc and check runout of 
the wheel hub. Mark position of disc with 
regard to wheel hub. 
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7. Check wheel hub runout as follows; 
Measure once outside (arrow) and once 
inside wheel stud area of hub face. 
Lift off dial gauge carefully in cutout area 
of wheel hub. 

To fit the dial gauge, use either a magnetic 
universal dial gauge holder, e.g. as supplied 
by SNAP-ON (Order No. PMF 137), or a 
modified (lengthened) dial gauge holder 
(VW 387). 

Notes 

Make sure the brake hoses and brake lines 
are not damaged when the brake caliper is 
removed and installed. 

The above SNAP - ON order no. PMF 137 is 
valid for a complete dial gauge kit since the 
individual dial gauge holder is not available 
separately. 

The dial gauge kit may also be used to check 
the brake disc lateral runout. 
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8. Excessive wheel hub runout: 

Replace wheel hub. 
Wheel hub runout o.k.: 

Cleaning level and centering surfaces of 
brake disc and wheel hub. Then coat center- 
ing surface of wheel hub with a thin coat of 
Optimoly TA. 

Fit brake disc to wheel hub in another posi- 
tion, offset radially with regard to wheel hub. 
Repeat measurements with fitted adapter 
plate - Special Tool 9510/1. 
If the lateral runout is still in excess of 0.1 
mm, the brake disc must be replaced. 

Note 

If the brake disc runout has been reduced 
by offsetting the brake disc wrth regard to 
the wheel hub, one 6 mm countersunk 
screw may be omitted if two 6 mm counter- 
sunk screws had been fitted. 


Checking brake disc lateral runout 
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Checking brake disc thickness 


Measure brake disc thickness in approx. 
8 places within the braking surface using 
a micrometer. 
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Checking brake disc thickness 

Printed in Germany - XXIX, 1992 


92 8 


Brakes/Mechanical 


DISASSEMBLING AND ASSEMBLING PARKING BRAKE LEVER 



1 16 


Printed in Germany - VII, 


Disassembling and Assembling Parking Brake Lever 


46-19 


Brakes/Mechanical 


92 8 


No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Bolt 

2 

Torque: 

25 Nm (18 ftlb) 


2 

Lock washer 

2 

Replace if 
necessary 


2a 

Washer 

1 

Only used in some 
cases 

Sometimes a 
washer is used 
to align parking 
brake lever 

3 

Bracket for 
parking brake switch 

1 

Switch must 
respond before 
first catch; 
align bracket if 
necessary 


4 

Parking brake 
lever 

1 



5 

Sleeve 

1 

Paste on sides 


6 

Lock nut 

1 

Replace if 
necessary. 
Torque: 

23 Nm (17 ftlb) 


7 

Bearing shaft 

1 



8 

Toothed element 

1 



9 

Push button 

1 

Lock with 
Loctite 221 


10 

Plastic washer 

1 



11 

Spring 

1 



12 

Push rod 

1 



13 

Guide sleeve 

1 



14 

Rivet 

1 

Rivet that pawl 
still moves 
easily 


15 

Pawl 

1 



16 

Stop 

1 
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DISASSEMBLING AND ASSEMBLING PARKING BRAKE LEVER 


Disassembling 

1. Remove parking brake lever/ parking brake cable 
trim. Unscrew mounting bolts and take out 
complete parking brake lever. 


Checking and Adjusting Parking 
Brake 

The parking brake has to be adjusted, if with 
medium force the parking brake lever can be pulled 
up more than 2 teeth without any braking effect. 


2. Pull off sleeve forward from parking brake 
(pasted on sides of lever - loosen first). 


1. Jack up car and remove rear wheels. 


3, Remove bearing shaft and move out locking 
element. 


2. Release parking brake and push back rear wheel 
disc brake pads until the discs can be turned 
easily. 


4. Unscrew push button {locked with Loctite). Take 
off washer, spring and guide sleeve toward front 
and push rod toward rear. 


Assembling 


3. Loosen adjusting nut on spreader lock until 
cable is without tension. 


4. Insert a screwdriver through the hole in the brake disk 
and turn the adjusting device until It is no longer possi- 
ble to turn the wheel. Then turn back the adjusting 
device until it is possible to turn the wheel freely, then 
turn back a further 2 notches (undo). 


1. Lubricate all sliding and bearing surfaces with 
multi-purpose grease. 


2. Pawl must move easily even after riveting. Lock 
push button with Loctite No. 221 . 


3. Install parking brake lever and check function of 
contact switch. It should respind before the first 
catch. If necessary, adjust switch holding 
bracket. 
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5, Pull up parking brake lever 2 teeth and turn 

adjusting nut that the wheels can just be turned by 
hand (with 4 teeth the wheels must be stopped). 



6. Release parking brake lever and check, whether 
wheels turn easily. 


7, Lock adjusting nuts. 
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TIGHTENING TORQUES FOR BRAKES, HYDRAULIC PARTS 


Location 

Description 

Thread 

Torque Nm 
(ftlb) 

Brake unit to bulkhead 

Hex nut 

M 8 

DIN 934 

23 (17) 

Brake 1 ine to master 
cylinder, brake noses, 
brake booster, T-dis- 
tributor and hydraulic 
unit. Connecting line 
to four-piston fixed 
cal iper 

Union nut 

M 10 x 1 

12 (9) 

Brake hoses to sliding 
ca l l per 

Brake hose 

M 10 x 1 

14 (10) 

Brake hose to floating 
cal iper 

Brake hose 

M 10 x 1 

14 (10) 

Brake hose to floating 
and four-piston fixed 

T » 

cal i pers 

Hollow screw 

M 10 x 1 

16.5 (13) 

Brake hose, rear, to 
four-piston fixed 
ca i i per 

Brake hose 

M 10 x 1 

14 (10) 

Locknut to oressure 
rod (brake unit) 

Hex nut 

M 10 
DIN 934 

35 (26) 

Bleeder screws in 
sliding and floating 
cal ipers 

Bleeder screw 

M 7 

3.5 to 5.0 
{2.5 to 3.6) 

Bleeder screw in four- 
piston fixed caliper 

Bleeder screw 

M 10 

8-12 
(6 - 9) 
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Location 

Description 

Thread 

Torque Nm 
(ftlb) 

Master cylinder to 
vacuum booster 

Hex nut 

M 8 

DIN 934 

23 (17) 

S topi amp switch to 
master cyl inder 

S topi amp 
switch 

M 10 x 1 
tapered 

15 + 4 
(11 + 3) 

Regulator to wheel 
arch 

Hex bolt 

M 8 

23 (17) 

Screw-in regulator to 
master cylinder or 
hydraulic unit 

Screw-in 
regulator 

M 10 x 1 

14 (10) 

Hydraulic unit bracket 
to wheel arch 

Hex nut 

M 8 

23 (17) 

Hydraulic unit to 
hydraulic unit bracket 

Hex bolt 

M 6 

10 (7) 

T-distributor to bracket 

Hex bolt 

M 6 

10 (7) 

Housing (caliper) to 
bracket 

Guide pin 

M 9 

15 - 20 
(11 - 15) 
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Notes on brake system from 1986 models on 


Assembly instructions 

The two halves of the brake caliper must 
not be separated. 

The piston sealing rings, dirt scraper rings and 
spring plates can be changed while the fixed 
caliper is assembled. 

To remove the spring plates, heat the retain- 
ing screws with a hot-air blower to approx. 
150°C; this is because the screws are inserted 
with a locking agent. Do not re-use the 
screws. Coat the threads of the new screws 
lightly with Loctite 270. When installing the 
brake pistons, use Unisilikon TK 44 N 2 brake 
cylinder paste (this also applies to earlier 
types of brake caliper if repairs become nec- 
essary). Unisilikon paste is available as a 
spare part, available as a spare part 
(part number 000.043.117.00). 



86/937 


So that correct brake caliper position can be 
checked with the brake pads installed, the 
fixed calipers have an arrow mark above the 
Porsche logo to indicate the correct direction 
of brake disk rotation. 



11582 


For modifications to front-wheel fixed brake 
calipers and notes on replacement, refer to 
Pages 47-04 / 47-05. 


X = Never unscrew and retighten these 
screws 


Notes on brake system from 1986 models on 
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Modifications to four-piston fixed 
calipers 

Modification I 

From 1987 models* on, the pistons in the 
front wheel fixed brake calipers were revised 
in design to minimize wear and optimize effi- 
ciency. The rear-wheel fixed calipers remained 
unchanged (0 30/28 mm). 

Modification 

Piston diameter increased from 42/36 mm to 

44/36 mm. 
Note 

Pistons for the four-piston fixed calipers on 
the 928 S have no chamfered areas 
(recesses). This also applies to the 42 mm 
diameter front pistons on 1986 model cars, 
despite some information published to the con- 
trary. 

Replacement 

The front wheel brake calipers with 44/36 mm 
diameter pistons can be retrofitted as a pair 
only to 1986 model cars. It is forbidden to mix 
the 36/42 mm diameter and 36/44 mm diame- 
ter brake calipers on the same car 


Modification II 

During the 1989 model year, the front and rear 
wheel brake piston seals were mod if iced. A 
change was made from a scraper ring to a 
protective cap version. 


Modified version. 



47-04 


1 Dust protection cap 

2 Damper plate 

3 Rubber seal (rectangular-section ring) 

4 Piston 

5 Brake caliper housing 


* Some cars in the 1987 model year (for the USA, Canada, Australia und Arab countries) continued 
to be fitted with brake calipers with 42/36 mm diameter pistons. 
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Previous version 

The scraper ring made a sliding -contact seal 
with the piston surface. 



Replacement 

Make sure that the two brake calipers on an 
axle are both of the same pattern. 


Notes on brake system from 1986 models on 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
instructions 

1 

Lock 

1 


Replace if 
necessary 

New models have 
lock wire with 
wire guide 

2 

Retaining pin 

2 


Replace if 
necessary 


3 

Cross spring 

1 


Replace if 
necessary 


4 

Inner brake pad 

1 


Check, replacing if 
necessary. Wear 
limit: 2 mm. It is 
better to mount 
pad after installation 
of brake caliper 


5 

Warning contact 

1 


Replace if wire 
core is ground 

J- ah B B jta Lata 

tnrougn 


6 

Outer brake pad 

1 


Check, replacing if 
necessary. Wear 
limit: 2 mm. It is 
better to mount 
pad after installation 
of brake caliper 


7 

Mounting frame 

1 


Position slides 
correctly 


8 

Brake cylinder 

1 

Drive off of 
floating frame with 
plastic hammer. 
Place piece of wood 
in caliper frame 



9 

Floating frame 

1 




10 
11 

Guide spring 
Clamp 

1 
1 


Don't mix up left 
and right springs 
Position correctiv 


12 

Dust cap 

1 


Replace 


13 

Piston 

1 

Press out of cylinder 
with compressed 
air. Support piston 
on piece of wood. 
Danger! 

Use brake cylinder 
paste. Adjust 
piston position 
with 20° gauge 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

14 

Seal 

1 

Remove with a 
plastic rod 

Replace, install with 
brake cylinder paste 


15 

Dust cap 

1 




16 

Bleeder screw 

1 




17 

Slide 

2 


Replace, if necessary 
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DISASSEMBLING AND ASSEMBLING FLOATING FRAME CALIPER 


Disassembling 

1. Press caliper frame off of mounting frame. 


3. Press piston out of cylinder with c 
air. 

Warning 



Support piston on piece of wood, 



Ft 




2. Drive brake cylinder off of caliper frame with 
a plastic hammer applied at different points 

all around. Place a piece of wood in caliper 4. Remove seal with a plastic rod. 

frame to prevent damage. 
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Assembling 


1. Apply a very thin coat of brake cylinder paste 
to cylinder bore, piston and seal. Press piston 
into cylinder in approximately correct posi- 
tion (20 chamfer) . 


3. Install mounting frame. Be careful not to da 
mage slides. 




2. Drive brake cylinder with guide spring on to 
caliper frame with a soft mandrel applied at 
points all around . 


4. Make final 20 adjustment of piston with piston 
turning pliers (see page 46 - 4). 





1 
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8 9 10 4 11 12 

* 





1 6 5 


7 


14 13 


3 2 


Brake hose installation changed during 1983 model year. Brake hose mounted on modified 
fist caliper connection with a hollow union bolt from this time on to guarantee correct 
installed position. 
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No. 

Description 

Oty, 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Housing retaining spring 

1 


Replace, if 
necessary. Make 
sure of correct fit 


2 

Plug 

2 


Replace, 
if necessary 


3 

Guide pin 

2 


Replace, 
if necessary. 
Tighten to specified 
torque 

(15-20 Nm/ 
11 - 14 ftlb) 


4 

Housing (caliper) 

1 


Note 20° piston 

necessary, correct 
with piston pliers. 
Set back (milled) 
surtace taces down 
to brake disc inlet 
side. Reference 
point is edge on 
bottom of housing 
(page 47-11) 


5 

Brake pad, mner 
(with riveted retaining 
clip) 

1 

Pull out of piston 

Check, replacing 
if necessary. Wear 
limit 2 mm 


6 

Brake pad, outer 

1 


ifficCK, replacing 
if necessary. Wear 
limit 2 mm 


7 

Holder 

1 




8 

Piston 

1 

Press out of housing 
with compressed air. 

LJ*ip nippp nf wnnrl . 

danger! 

Use brake cyl, paste. 
Watch 20° piston 


Q 

y 

uust cover 

1 


Replace; make sure 
sealing lips fit 
correctly in housing 
and piston groove. 
See instructions 
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No. 

Description 

Qty. 

Removing 

Installing 

Instructions 

10 

Seal 

1 

Remove with a 

Replace, install with 





plastic rod 

brake cylinder paste 


11 

Dust cap 

1 




12 

Bleeder valve 

1 




13 

Damper sleeve 

2 


Replace when torn, 

Page 47- 12 





brittle or swollen 






rubber 


14 

Slide 

2 


Replace if necessary 

Page 47 -12 
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DISASSEMBLING AND ASSEMBLING FLOATING CALIPER 


Disassembling 


1. Remove housing retaining spring. Pull plugs out 
of guides. Remove guide pins. 


2. Remove housing. Take outer brake pad off of 
holder. Pull inner brake pad out of piston. 


3. Support piston firmly on a piece of wood and 
press out of housing with compressed air. 
Press out piston only halfway at first and take 
sealing lip of dust cover out of piston groove. 


4. Remove seal with a 


2. Push dust cover on inside of piston so far that 
large diameter sealing lip (arrow) extends over 
the piston. 



3, Press sealing lip of dust cover into housing 
groove with piston in approximately correct 
position (20° set back surface). 
Make sure that seal fits properly around its 
entire periphery. 


Assembling 


1. Apply a very thin coat of brake cylinder paste on 
cylinder bore, piston and seal. 
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4. Press piston into housing slowly, Small diameter 
sealing lip should settle in groove of piston. 



5. Adjust 20° piston position precisely with the 

piston pliers. Set back surface of piston faces down 

to brake disc inlet side, 

A reference point is the edge on bottom of 

housing (see arrow). 

Arrow a = brake disc inlet side. 



6. Replace damaged dampers and guides. 


7. Bolt holder to housing. Tighten guide pins to 
specified torque. Insert brake pads and housing 
retaining springs. 
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REPLACING DAMPERS AND SLIDES 


Removing 


1. Separate housing from holder. Pull piston end 
brake pad out of piston. 

2. Press out damper in direction of brake hose 
connection. Make sure that bearing surface in 
housing is not damaged. 


Installing 

1 . Coat damper with brake cylinder paste. 

2. Insert damper in housing from the brake hose 
connection side. Then guide slide from piston side 
into damper so far, that it is positioned between 
the tips provided for this purpose (arrow = visible 


lip). 
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REMOVING AND INSTALLING BRAKE MASTER CYLINDER 


Removing 


1. Remove intake hoses and air cleaner upper 
section, 

2. Drain both chambers of brake flu io reser- 
voir by pumping out brake fluid via 
pertinent bleeder screws depending on brake 
circuit division. 

Diagonal brake circuit division up to 1983 
models. Axle brake circuit division since 
1984 models. 

Identification: stepped master cylinder and 
screw-in brake pressure regulator (see 
point 5). 


3. Detach vacuum hose with check valve at 
brake booster. 

Pull off vacuum line on branch, plug for 
warning device and hose for clutch control. 



4. Pull brake fluid reservoir out of master 
cylinder from above. If applicable, pull off 
plugs on hydraulic stop light switches. 


5. Detach brake lines. 
Up to 1983 models. 



Since 1984 models 


Note: 

Counterhold on hexagon of regulator when 
unscrewing rear axle brake line on screw-in 
brake pressure regulator. Screw-in regulator 
of cars with ABS is installed on hydraulic 
unit. 
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a Remove the master brake cylinder at its 
flange with a 1/4-inch ratchet, a 13 mm 
socket wrench insert and a suitable exten 
sion. Take out the master brake cylinder. 



Note 


On right-hand drive cars, the windshield 
washer filler pipe must also be removed. Take 
it out at the same time as the master brake cyl- 
inder. 


Note 

Use only brake fluid or brake cylinder paste as 
an aid to installation. Substances containing 
mineral oil will destroy the rubber elements in 
the brake system and cause brake failure. 
In the case of stepped brake master cylinders, 
there is a washer under the front sealing plug 
(intermediate piston brake circuit). 

4. Bleed the brake/clutch with the filling and 
bleeding device. Check for leaks and for cor- 
rect operation. 


Installing 

1. Renew the O-ring between the master brake 
cylinder and the brake booster, or else a 
loss of vacuum may occur. 

2. Install the master brake cylinder and con- 
nect up the brake pipes. 

3. Press the fluid reservoir into the sealing 
plugs in the master brake cylinder. Use new 
sealing plugs each time the fluid reservoir is 
removed. When pressing in, the reservoir 
must pass 2 detents before firm seating can 
be guaranteed. 
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REMOVING AND INSTALLING BRAKE BOOSTER 


Removing 4. So that brake pressure rod 

(piston rod) protrudes as little 
as possible toward the footwell 

1. Remove master cylinder (see page from the booster, adjust adapter, 
47 - 13) depress brake pedal again and 

correct position of hose clamp. 
Remove adapter. 

2. Remove brake pressure regulator 



3. Depress brake pedal fully and 
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6. If necessary, unclip brake line 
from right-hand front wheel from 
its holder on bulkhead and 
carefully push toward engine. 
Position hose for clutch release 
cylinder and electric cables so 
that they do not obstruct during 
removal . 


3 .Install brake pressure regulator 
and master cylinder. Always renew 
seal ring between brake booster 
and master cylinder. Mount brake 
pressure rod with adapter on 
brake pedal. Adjust pressure rod 
play and check setting of 
mechanical s topi amp switch, if 
fitted (page 46 - 10a). 



4. Bleed brakes/clutch with charging 
and bleeding equipment. Check for 
leaks and correct operation. 


7. Remove brake booster. It may be 
necessary to make space by 
removing the lower section of the 
air filter to allow passage of a 
10" brake booster. 


I n s t a 1 1 i n g 

1. Renew seal ring between bulkhead 
and brake booster if damaged. The 
10" boosters are fitted with 2 mm 
seals, or 1 mm seals as of model 
year 85. Use a 4 mm seal or two 
2 mm seals for 9" boosters. 


2. Install brake booster and tighten 
securing nuts. Check that the 
cover over the control housing is 
correctly seated. 
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REMOVING AND INSTALLING BRAKE PRESSURE REGULATOR 

Regulator on Wheel House 

Removing Installing 


1 . Remove intake hoses and air cleaner upper 1 . Check brake pressure regulator/car application 

section. on page 47-18. 


2. Drain both chambers of brake fluid tank by 

pumping out brake fluid through bleeder valves of 
front and rear wheel brake calipers (diagonal brake 
circuit division). 


2. Install brake pressure regulators. The mounting 
plate has a retaining tab for each brake pressure 
regulator to guarantee correct installed position 
and prevention of turning when tightening bolts. 


3. Detach brake lines. Remove brake pressure 
regulator after unscrewing mounting bolt(s). 



I Regulator for right rear wheel 

I I Regulator for left rear wheel 


1 - Inlet of intermediate piston brake circuit 

2 - Outlet to right rear wheel 

3 - Inlet of push rod brake circuit 

4 - Outlet to left rear wheel 


3. Connect brake lines. Bleed brakes. 


Note 

If applicable, cancel the brake circuit failure 
indicator lamp by disconnecting the battery 
(ground wire on body), 


Screw-in Regulator 
(since 1984 models) 

Arrangement 

Cars with ABS: connect h screwed in hydraulic 
unit 

Cars without ABS: screwed in master cylinder 
(intermediate piston circuit). 


Removing 

1. Remove left intake hose. 
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2. Unscrew brake line on brake pressure 
regulator, counterholding on hexagon of 
regulator. 


Note: 


Installing 


1 . Screw in brake pressure regulator. Mount 
brake line on brake pressure regulator 
while counterholding on the hexagon. 


Place cloths underneath to avoid damage from 2. Bleed brakes (begin at bleeder valve of 
escaping brake fluid, master cyl.). 



3. Disconnect brake pressure regulator on 
brake master cylinder or hydraulic unit, 
never turning on the hexagon. 
Plug open connection with a plug. 
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BRAKING-FORCE REGULATORS - INSTALLATION OVERVIEW 

Braking-Force Regulators Until End of 
Model Year 83 

(Diagonal braking circuits/2 regulators per vehicle) 


9" Brake Boosters 


previously 
installed 


replace by 


10" Brake Boosters 

I 


previously 
installed 


replace by 


Switchover 
pressure 
in bar 

Part No, 


55 

( ) 
discontinued 

Painted 
bl ack 


33 

928,355.083.02 


Painted black 
green dot in 
center of cap 


Identifi- 
cation 
(color + 
switchover 
pressure) 

Switchover 
pressure & 
reduction 
factor 
(stamped 
on cap) 

Remarks When repla- 
cing only use 
928.355.083.02 
as a pair 

Under no circumstances may 
33 and 55 bar regulators 
be used together in a car. 

i 

Switchover pressure and reduction 
factors stamped on cap. 

55 or 33 = switchover pressure 

(bar) 

5 = reduction factor 0.46 

* For a brief period , brake 
pressure regulators painted black 
and marked only with a blue dot 
were installed. Note switchover 
pressure on cap. 


33 

(928.355.083.01) 
discontinued 

Painted blue* 


33 


928.355.083.02 


Painted black, 
green dot in 
center of cap 


When repla- 
cing only use 
928.355.083.02 
as a pair. 
Under no circumstances may 928. 
355.083,01 and 928.355.083,02 
regulators be used together in 
a car. | 
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Braking-Force Regulators, 84 Models 
Onward 

(stage-type tandem master cylinder, separate brake circuits for each axle, 
1 screw- in regulator per car) 


Installed in 

Part No. 

Switchover pressure 

84 models 

85 models 

86 models onward (with 
four-piston fixed- 
caliper brakes) 

928.355.305.00 
928.355.305.01 
951.355.305.00 

33 bar 
33 bar 
18 bar 


Installation: 

Cars with ABS: Screwed into port h of hydraulic unit. 

Cars without ABS: Screwed into master cylinder (inter-piston circuit). 


Identification/Remarks 

Switchover pressure and reduction factor stamped on regulator. 

33 or 18 = switchover pressure (bar) 5 = reduction factor 0,46 

It is essential to ensure that the appropriate parts are installed. Under 
no circumstances may braking-force regulators with different reduction 
factors (e.g. 3 = 0.3) be installed. 
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INSPECTING BRAKING-FORCE REGULATOR 


General 

A braking-force regulator is inte- 
grated in the brake lines to the 
left-hand and right-hand rear 
wheels (diagonal braking circuits). 
This version was retained until the 
end of model year 1983. From model 
year 1984 onward, only one braking- 
force regulator is installed for 
both rear wheels (separate braking 
circuits for each axle). This regu- 
lator is smaller and lighter. It is 
screwed directly into the modified 
master cylinder or into the 
hydraulic unit of vehicles with ABS 
(screw-in regulator). 

The braking-force regulators have a 
permanently set switchover pressure 
of 18, 33 or 55 bar (see overview, 
page 47 - 18a/18b). Until pressure 
rises to the switchover point, the 
same overpressure is applied to the 
input and output sides of the 
braking-force regulator. As the 
pressure on the input side rises 
further, the output overpressure 
(rear-axle overpressure) is 
reduced. 

To check the braking-force regu- 
lators of diagonally-split braking 
circuits, the pressure which is not 
reduced (front axle) and the re- 
duced pressure (rear axle) must be 
read simultaneously on manometers 
installed independently in the 
separate circuits. 

To check the braking-force regu- 
lator (screw-in regulator) of 
brakes with separate circuits for 
each axle, the pressure which is 
not reduced (front axle) and the 
reduced pressure (rear axle) must 
be read simultaneously on indepen- 
dent manometers in the separate 
circuits. 


Preparation 

1. Connect brake calipers concerned 
and pressure tester by screwing 
test adapters into holes for 
bleeder valves in brake calipers. 


Diagonally-split 
Brake Circuits 

Test connections for braking-force 
regulator of left-hand rear wheel: 
on the left behind and on the right 
in front of the right-hand rear 
wheel : 

rear right and front left 


Separate Braking 
Circuits for Each 
Axle (84 models onward) 

Test connections for the screw-in 
regulator: 

front axle left or right and 
rear axle left or right. 
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2 .Connect line from tester (mini- 
ature coupling) to test adapter. 



3. Bleed test lines and manometers 
of pressure tester* 


Test I 

Build up input overpressure (shown 
on manometer) of front brake 
caliper (unregulated wheel ) in 
accordance with table* Read output 
overpressure on manometer of rear 
brake caliper (regulated wheel) 
(specified reading, see table 
below) . 

Note: 

If the input overpressure (unregu- 
lated wheel) is inadvertantly 
exceeded, do not reduce pressure to 
adjust. Pressure must be built up 
again from 0 bar (also applies for 
test II). 


Test II 



4. Check switchover pressure of 
braking-force regulator installed 
in car (18, 33 or 55 bar). Before 
testing, check against table 
(page 47 - 18a/18b) to ensure 
that correct regulator is 
installed* 


Increase input overpressure (shown 
on manometer) of front brake 
caliper (unregulated wheel) to 100 
bar. Read output overpressure on 
manometer of rear brake caliper 
(regulated wheel ) . 


Test 


I 


II 


I 


II 


Switch- 

Input 1 

Output 

over 

over- 

over- 

pressure 

pressure 
(front 

pressure 

of brake 

(rear 

regulator 

axle) 

axle) 

Regulator 

at wheel 


arch 
55 bar 

70 bar 

62 +3 bar 

33 bar 

48 bar 

40 +3 bar 

55 bar 

100 bar 

75 +5 bar 

33 bar 

100 bar 

64 +5 bar 

Screw- in i 

*egu- 


lator 



33 bar 

48 bar 

40 +2 bar 

18 bar 

33 bar 

25 +2 bar 

33 bar 

100 bar 

64 +3 bar 

18 bar 

100 bar 

55 +3 bar 
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Adjustment 

l*If the measured values do not 
correspond to those stated in the 
table or if the pressure in the 
regulated circuit increases while 
the force exerted on the brake 
pedal remains constant, renew the 
braking-force regulator. When 
replacing, see note on page 
47 - 18a/18b. 


2. After testing and removal of the 
equipment, bleed the brake 
system. 


3. Reset the brake circuit failure 
warning by disconnecting the 
battery (ground lead to body). 
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Changing the brake fluid / bleeding the brakes 


General 

To ensure fast and efficient servicing, is is 
recommended to use a filling and bleeding 
device. The procedures described below were 
carried out with a Teves unit. For a detailed 
description of the unit, refer to the operating 
manual of the unit. 

Important notes 

Bleed both bleeder valves of each wheel of 
the four-piston fixed caliper brake. 
When changing the brake fluid, also drain 
some brake fluid from the bleeder valve of 
the clutch slave cylinder. 

Use only fresh DOT 4 brake fluid. 
Observe change intervals and brake fluid 
grade. 

Total brake fluid change quantity: 1 liter. 
Change quantity per wheel: approx. 250 c.c. 

On vehicles up to end of MY '92, the brake 
fluid must be replaced every 2 years as a 
minimum. 

As of MY '93, the brake fluid change interval 
has been increased to 3 years - along with 
the use of special DOT 4 brake fluid. 

The 3-year change interval is valid as of 
MY '93, but only in conjunction with the 
use of the special Porsche brake fluid. 
The brake fluid is available under Part 

No. 000.043.202.04. 

Container contents: 5 liters (as of May, 1992). 

This special brake fluid may also be used on 
pre- MY '93 vehicles. However, the two-year 
fluid change interval will remain valid for 
those vehicles. 


Brake fluid 

The new brake fluid - Part No. 

000. 043.202.04 - offers superior properties. 
Compared to the brake fluid specified pre- 
viously, its main features are further reduc- 
tion of water absorption and increased 
wet and dry boiling points. 

Note on water absorption: Water contents 
of only 2% in the brake fluid will cause the 
boiling point to drop by approx. 60 deg.C. 

As of MY '93, only the new brake fluid may 
be used when topping up the reservoir. 
Any mixture of former brake fluid with new 
brake fluid causes the safety margin of the 
fluid to be narrowed down unnecessarily. 
Both the former and the new brake fluid are 
of amber color. 

Procedure for bleeding and changing the 
fluid 

1. Top up reservoir with fresh brake fluid up 
to upper edge. Take out strainer insert. 


2, Connect bleeder flange to reservoir and fit 
quick coupling of filler hose to the nipple on 
the bleeder flange. 
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3. Switch on bleeder. Move selection control 
lever to filling and bleeding position. 



4. Open each bleeder valve until escaping 
brake fluid is without air bubbles. 

Note 

First bleed the clutch, if the brake master 
cylinder or brake fluid tank had been 
removed. 

The stepped brake master cylinder (since 
1984 models) has a bleeder valve for the 
intermediate piston brake circuit (rear axle 
brake circuit), see point 6. 


5. Use a bottle to catch the escaping brake 
fluid for accurate inspection regarding 
cleanliness, air bubbles and determination 
of brake fluid consumption. 



6. Operate the brake pedal firmly several 
times during bleeding procedures and with 
the bleeder valves open, in order to remove 
all air bubbles in the brake master 
cylinder. 

If there is a bleeder valve on the master 
cylinder, begin bleeding of brakes on this 
valve. 

Note 

There is no difference in bleeding procedures 
for cars with ABS. 


7, It is recommended to perform a low 

Pressure leak test after finishing the bleed- 
ing/brake fluid change procedures. This, of 
course, requires that the bleeding adapters 
and filling hose are connected 100 % tight. 
All bleeder valves of the system must be 
closed. Keep the selection control lever at 
"filling and bleeding" and read pressure on 
the operating pressure gauge. 
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8. Now set lever to leak test. The pressure value dis- 
played on the operating pressure gauge must not 
drop during the next 5 minutes. 
There is a leak in the brake or clutch system, if 
pressure does drop during the test time. 



9. Install dust caps on bleeder valves. Draw off brake 
fluid in tank, which is higher than the MAX mark. 
Install strainer and screw on brake fluid tank cap. 
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Steering 

Steering wheel dia. 

Steering wheel ratio at center 

Turning circle dia, (wall- to- wall) 

Turning circle dia f (curb-to-curb) 

Steering wheel turns from lock 
to lock 


Rack-and-pinion type with tie rods 

and hydraulic assistance (power steering) 

380 mm/15 in. 

17.75 : 1 

11.5 m/37,7 ft 

9.6 m/31,5 ft 

3.13 
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STEERING TORQUE SPECIFICATIONS 


Location 

Descr iotion 

Threads 

Material 

Toraue 
Nm (ftlb) 

Steering gear to engine carrier 

Self-locking nut 

VM 10 

5 

46 (33) 

Tie rod to steering arm 

Self -locking nut 

VM 12 x 1.5 

8 

65 (47) 

Universal joint to steering gear 

Self-locking nut 

VM 8 

8 

28 (20) 

Tie rod to ball joint 

Nut 

M 14 x 1.5 

04 

45 (33) 

oteering tie rod to racK 

Tie rod 

m ID X I O 

ig Mn ur o 

I DU ( tuaj 

Universal joints to steering 
ano intermediate snares 

Self-locking nut 

VM 8 

8 

28 (20) 

Pressure and return lines 
iu aiecnny year 

Hollow bolt 

M14x 1.5 


30 (22) 

Steering wheel to steering 
shaft 

Nut 

M 18 x 1.5 

8 

50 (36) 

Stabilizer clamp to side 
member 

Bolt 

M 10 

8.8 

46 (33) 

Pulley to power steering 
pump 

Self-locking nut 

M 14 x 1.5 

8 

50 (36) 

Steering protective tube 
to body 

Bolt 

M 6 with 

4 mm socket 

M 6 with 

5 mm socket 


9.7 (7) 
12 (9) 

Suction hose nipple to power 
pump 

Hollow bolt 

_ _ . - _ 

M 18 x 1.5 

C35 

60 (43) 
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Replacing the steering in case of accident damage 
A. General 

Accidents or driving conditions similar to accidents may cause various types of damage to steer- 
ing gears. If the outside of the steering gear is undamaged, tracing of damage is sometimes 
difficult and requires considerable effort. This, however, constitutes an incalculable risk for the safety 
of the vehicle as it may lead to steering failure. 

Due to the fact that a comprehensive check of all steering gear components requires considerable 
effort and is therefore not normally justifiable or even impossible to be carried out with standard 
shop equipment, the condition of other components that are easier to be checked must be con- 
sidered as a replacement solution. 

The following guidelines (item B) should be observed to decide if the steering gear of an accident ve- 
hicle requires replacement or may be used as it is. 


B. Assessing the Condition of the Steering System of an Accident Vehicle 

The steering gear may remain on the car if all the following conditions are met: 

- No visible damage to front-axle components such as wheels, king pins, control arms, steering 
arms, tie rods, to frontaxle crossmember, steering shaft, as well as to the suspension mountings 
at the body. 

- No inadmissible increase of torque and no binding or stiffness when the steering gear is turned 
from lock to lock. When moving the steering form lock to lock, the front wheels must be off the 
ground (front axle raised) and the engine must be stopped (no drive to power steering pump). 

- Admissible suspension alignment tolerances must not be exceeded. 

The steering box must be replaced or exchanged If any of the following points apply: 

• Damage to steering gear is visible or can be felt 

* Burning damage (e.g. bellows of steering burnt) 


Replacing the steering in case of accident damage 
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Permanent deformation or cracking of: 

Steering gear mounts 
Tie rods 
Steering arms 
King pins 
Control arms 

Front-axle crossmember (engine mounts) 

If the above criteria are not sufficient for a decision, it is recommended to exchange or replace the 
steering gear 


C. Exceptional regulations / order processing 

If the steering gear replacement proposed by the shop is refused by the customer or insurance 
company for financial reasons, an expert or, if this is not possible in foreign contries, the importer 
should be consulted (to be charged to the refusing party). If a decision is made against the above 
guidelines, it is recommended to file a note to this effect and have it signed by the expert. 

Power steering gears with no visible outside damage that require replacement can be supplied 
on an exchange basis. 
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No. 

Description 

Special Tool 

Remarks 

1 

Torque wrench (Stahlwille 730 R/20 




or Hazet 6292-1 CT) 



2 

Wrench socket 

9183 


3 

Tie rod puller 


e. g. Nexus 168-1 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Self-locking nut 

2 

Replace. Tighten to 
specified torque 


2 

Self-locking nut 

1 

Replace. 

Torque: 

28 Nm/20 ftlb 

Watch position 
of universal 
joint 

Page 48 ■ 6 

3 

Washer 

1 

Replace if necessary 


4 

Setscrew 

1 



5 

Hollow bolt 

2 

Tighten to specified 
torque 


6 

Seal 

4 

Replace 


7 

Tie rod assembly 

1 

Torque: 

150 Nm/108 ftlb. 
Tighten while 
holding rack and 
use torque wrench 
with special tool 
9183 


8 

Stop 

2 

Note arrangement 


8a 

Spacer 

2 

Note arrangement 


9 

Tie rod 

1 

Torque: 

150 Nm/108 ftlb. 
Tighten while 
holding rack and 
use torque wrench 
with special tool 
9183 


10 

Oust boot 

2 

Check, replacing 
if necessary 


11 

Bolt 

1 



12 

Washer 

1 

Replace if necessary 


13 

Washer 

1 



14 

Bolt 

4 



15 

Washer 

4 

Replace if necessary 
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No. 

Description 

Qty- 

Note When: 
Removing Installing 

Special 
Instructions 

16 

Self-locking nut 

4 

Replace. Tighten to 
specified torque 


17 

Reinforcement plate 

1 



18 

Steering gear 

1 

Run out rack ends 
completely and coat 
with VW steering 
gear lube AOF 
086 000 

Note position 
of universal 
joint 

Page 48 - 6 

19 

O-ring 

4 

Replace if necessary. 
Position correctly 

Not for new 
steering gears 
with bushings 
in mounting 
bosses 

20 

Washer 

4 


Not for new 
steering gears 
with bushings 
in mounting 
bosses 

21 

Tie rod end 

1 

Screw into tie 
rod 18 to 19 turns 


22 

Nut 

1 
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REMOVING AND INSTALLING STEERING GEAR 


Removing 

1. Draw hydraulic fluid out of tank, 


2. Press out tie rods with a standard extractor. 




5. Unscrew pressure line and return line at steer- 
ing gear. 


3. Pull back hose strap with harness after removal 
of screw on side. 



A 



Pressure line 


4. Remove bolts from stabilizer mounts. Let stabi- 
lizer hang down. 


Return line 
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6. Remove five bolts from reinforcement plate on 
engine carrier. 


9. Now remove the four mounting nuts and take 
steering gear out of studs on engine carrier. 



7. Loosen four self-locking nuts of steering gear, 
but do not remove them. 



8. Remove bolts on universal joint. Push universal 
joint in direction of steering intermediate shaft. 



Installing 

1 , Slide universal joint on to steering gear in correct 
position (steering wheel and steering gear in cen- 
ter position). Nuts on steering should only be 
screwed on slightly (facilitates assembly). 

2. Mount steering gear. Produce 8 mm clearance be- 
tween steering gear and universal joint with gauge 
9208. Tighten mounting bolts for universal joint 
to 28 Nm. 

Note 

On cars with a longer universal joint the clerance 
will definitely be less than 8 mm after inserting 
clamping bolt on the steering gear. 
In this case it is important to make sure that there 
is only a small gap between the steering gear and 
universal joint. 
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3. Fill system with hydraulic fluid, bleed and 

check for leaks as well as correct oper- 
ation (see page 48 - 9) 

4. if necessary (with new parts), adjust toe. In 

conjunction with this matter, remember 
taht there are different steering stop ver- 
sions (see text below). As of Model Year 
1986, the tie rod was changed as well. Be 
sure to observe this difference when re- 
placing parts (also refer to page 40 - 17). 

Steering stop versions 

The steering stop has also been changed be- 
cause of changes on the steering gear (rack 
deep-bore drilled and 15 mm longer, smaller 
diameter on ends of rack). 

Stop of Changed Version 

Part No. 928.347.329.03 or 
Present Version 

Part No. 928.347.329.04 

Stop 928.347.329.03 is no longer available for 
replacements. See cross reference survey 
on page 48 - 6 b. 



928.347.329.03 (rubber / metal) 



928.347.329.04 (aluminium) 


Stop of Old Version 

Part No. 928 347.329,00 

- opening on one side with two surfaces 

in conjunction with spacer, Part No. 

928.347.331 .00 
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Cross Reference Survey: 


Steering Gear Version 
Identification 


Steering Gear 
(LHD only) 


Stop Spacer 
Part No. Part No. 

(left and right) 


1 . Old version 
Rack 795 mm long 
Rack end dia. 

left 26 mm, 
right 25 mm 

2. Interim version 
Rack 795 mm long 
Rack end dia. 

left 26 mm 
right 23 mm 

3. New/current version 
Rack length 810 mm 
Rack end 

dia. left and right 23 mm 


928.347.010.22 


928.347.010.22 


(928.347.010.24) 
(928.347.010.26) 
928.347.010.27* 


928.347.329.00 


928.347.329.00 


928.347.329.03 
bzw. 

928.347.329.04 

see text below 


928.347.331 .00 


928.347.331.00 


none 


The steering gears with Part No. 928.347.010.22 (former version and interim solution) 
are no longer available. They should be replaced with the new/current version. 

The steering gears of the new version 928.347.010.24 and 928.347.010.26 indicated in brackets 
have since been deleted as well (status as of December, 1994). 

All former steering gear versions are to be replaced with the current version, 928.347.010.27. 

The elastic steering stop, 928.347.329.03, for left and right sides is replaces by a solid 
steering stop, 928.347.329.04, for improvement in quality. At the same time it was necessary 
to replace the dust cover, 928.347.191.02, with a new version dust cover having a supporting lip, 
Part No. 928.347.191.03. 
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Instructions for Repair Sector: 

Only the new steering stop 928.347,329.04 and the new bellows 928.347,191.03 are supplied for 
steering gear 928.347.010.24, The bellows 928.347.191 .03 and the steering stop 928.347.329.04 
are also applicable to steering gears 928.347.010.26 / 928.347.010.27 (as of MY '91 or 928 GTS), 

The new steering stop may only be installed together with the new dust cover. 

When installing a solid stop for the first time, stops and dust covers must be replaced on both sides. 

The new version dust cover can also be installed together with the old version elastic stop. 


See cross reference survey on page 48 - 6d. 
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928.347.329.03 et 

928.347.329.04 (page 48 - 6 c) 
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REMOVING AND INSTALLING POWER STEERING PUMP 


Rem oving 

1. Detach intake hose to air cleaner on left side, 
Draw hydraulic fluid out of reservoir. 


2. Remove splash shield. 



3. Loosen front 
little. 


on power 


pump a 



4. Remove rear bolt from power steering pump. 



5. Remove v-belt. 

6. Take off left upper section of drive belt cover 
to facilitate procedures. 



7. Detach pressure hose, 
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& Remove suction hose after loosening clamp. 



9. Remove bolts on front holder of power steering 
pump. 



Installing 

1. Tighten two bolts on front holder; only insert rear 
one (belt tightness}, 


2, Install pressure hose so that in installed 

position the protective ring (arrow) rests on 
spring strut mount, (Installed position: 

install drive belt, do not finish installation yet 

because of point 3,} 

Pressure hoses in initially manufactured cars had 
an asbestos sleeve. 


Install this pressure hose leaving not mope than 
25 mm between inner wheel well and hose. 


Note: 

If hose is routed too close to exhaust manifold, the 
hose could come loose from its holder and cause 
failure of the power steering. 

Asbestos protected hoses are no longer available 
for replacements. 



3. Install upper section of drive belt cover. 

4. Install suction hose, 

5. Install belt and adjust to remove tension. Also 
check tightness of alternator belt (slight correc- 
tions could be made). 

6. Bolt on splash shield. Add hydraulic fluid. 
Bleed steering system. Check for leaks and 
operation. 

Note: 

Make sure that no hydraulic fluid is spilled on 
alternator belt while disassembling and assembling. 
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REPLACING SEALS FOR ALUMINUM POWER STEERING PUMP 


4 5 6 


r 


8 


9 7 10 11 




12 13 14 15 


17 



3 2 1 


Note: 

Body of power steering pump is made of aluminum as of 1981 models to reduce weight. Worn seals can 
be replaced on these aluminum power steering pumps, but pump has to be disassembled. 
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No. 

Description 

Qty. 

Note When ; 
Removing Installing 

Special 
Instructions 

1 

Self -locking nut 
M 14 x 1.5 

1 

Hold on pulley 
with open-end 
wrench 

Replace if 
necessary. 
Torque: 

50 Nm (36 ftlb) 


2 

Pulley 

1 

Use standard puller, 
e.g. Kukko 20/1 



3 

Woodruff key 

1 


Replace if 
necessary 


4 

Hook snap ring 

1 

Pull out of radial 
groove with pliers, 
while holding down 
cap no. 5 to 
prevent it from 
popping up and 
causing injury 



5 

Cap 

1 


Bevel faces inside 
of pump. 
Only press on far 
enough that hook 
snap ring can be 
installed 

Don't cant cap 
when removing 
and installing 

6 

Spring 

1 


Position correctly; 
large diameter end 
faces cap 



urive snaTt 
with drive end 
face plate and 
rotor 

i 
i 

Knock out with 
a plastic hammer 

Install face plate 
in correct 
position 



8 

Cap end face 
plate 

1 


Position correctly 


. see assembly 
instructions 

9 

Cam ring 

1 


Position correctly 



10 

Pumn imnpllpr 

■ u 1 1 1 1 1 1 1 pii i ici 

10 


Position correctly, 
must move easily 
in rotor 



11 

Dowel pin 

2 


Insert in power 
steering pump 
body 
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No. 

Description 

Qty. 

Note When : 
^Removing Installing 

Special 
Instructions 

12 
13 

Support ring, 
large dia. 

0-ring r 
large dia. 

1 

1 


Remove with 
plastic needle or 

air nicacci i^a 

Replace — 
watching out for 

UIHcicrtL U 1 all It! LtJ 1 i 

and installed 
positions 

p. 48-8g, point 5 

14 

O-ring, 
small dia. 

1 





15 

Support ring, 
small dia. 

1 





16 

Shaft seal 

1 

Lift out being 
careful not to 
damage bearing 
surface 

Pack space 
between both 
sealing lips with 
multi-purpose 
grease. Don't 

H^mAnp tnn 

UullluUC jCQI M IU 

lips on groove in 
drive shaft 
(cover up} 


17 

Aluminum body 

1 



See 

disassembling 
power steering 
pump, point 2 
p. 48-8g, point 5 
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REPLACING SEALS FOR ALUMINUM POWER STEERING PUMP 


Disassembling Power Steering Pu 


1 . Use a standard puller (e. g. Kukko 20/1 ) to take 
pulley and woodruff key off removed pump. 



2. Remove front bracket on power pump. 



3. Pull hook snap ring out of radial groove with 
pliers. Press down on cover during this step to 
prevent snap ring from popping up and causing 
injury. Do not cant cover while removing, to 
prevent damage to the sealing surface. 


Note: 


Note: 

Pump may only be clamped in a vise on the marked 
surfaces (arrows) when replacing seals, Always use 
soft jaws in vise and keep clamping force as low as 
possible. 


Loosen a canted cover by removing deposits in 
cylinder opening and tapp lightly with a plastic 
hammer. If necessary, remove cover together with 
rotor set and face plates (step 4). 
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4. Drive out drive shaft with face plates and rotor 
set by tapping with plastic hammer. 



5. Lift out shaft seal, being careful not to damage 
bearing surface and bearing sleeve. 
Remove support ring and O-ring in radial grooves 
of body {use plastic needle or air pressure). 



Inspecting Components 

Clean parts with a cleaning fluid and check 
visually. 


Checking Points: 

- Drive shaft: bearing surface of shaft seal and 
bearing sleeve (for wear). Threads, taper and 
groove for woodruff key. 


- Bores for dowel pins in body (for wear). 


- Bearing sleeve. 


- Bearing surfaces and radial grooves of seals. 
Bores in body. 

- Sealing surface of cover. 

- Connection threads for pressure line. 

- Rotor set: 

Cam ring (cam surface - seizure marks, wear) 
and rotor (guide slots — wear). 
Pump impellers (seizure marks and wear 
especially on round bearing surface and guiding 
surfaces on sides). 


— Face plates (seizure marks and wear on face 
surfaces). 
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Assembling Power Steering Pump 


1. Insert dowel pins in body. 


2. Install ten impellers in slots of rotor so that their 
polished and round outer surfaces face the cam 
ring. 

Make sure impellers move easily. 



3. Install drive shaft, face plate and rotor assembly 
in body. Slide face plate on dowel pins with wide 
element opposite valve bore. 


Note: 

Lubricate all parts lightly with ATF before 
installing. 



A = Valve bore 

B = Wide side of face plates opposite 
valve bore 

C = Slots in both face plates and cam 
ring aligned 
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4. Install cam ring. Cast arrow in cam ring circum- 
ference indicates pump driving direction. Since the 
pump turns clockwise, arrow must be on cover 
end. 

There are elongated holes for the dowel pins in the 
cam ring and face plate. Elongated hole in cam 
ring must be aligned with elongated hole in face 
plate. 



5. Place support and 0 rings with small diameter in 
lower radial groove. 

Place support and O-rings with large diameter in 
center radial groove. 
Lubricate O-rings with ATF. 

Note; 

Check order of support and 0- rings, 

A = Support ring 
B = O-ring 

Since March, 1983 or Pump Number 866201 the 
cover end support ring has been omitted 
(modified radial groove in case). 



6. Press face plate on to rotor set. Dowel pins must 
engage in bores provided for this purpose. Slot 
must be aligned with slots in cam ring and face 
plate (wide section opposite valve bore). 



7. Install spring with small diameter end facing face 
plate. 

Press cover (with bevel facing inside of pump) 
into body without canting far enough, that hook 
snap ring can be installed (second mechanic 
required). 
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8. Pack multi-purpose grease in shaft seal between 
both sealing lips and install seal on drive shaft. 

Use a suitable sleeve or cover woodruff key groove 
with a narrow strip of tape to avoid damaging 
shaft seal on groove. 



9. Press on shaft seal against stop with a suitable 
mandrel. 



10. Install front bracket. Install woodruff key and 
pulley- Tighten self-locking hexagon nut to 
50 Nm (36 ftlb). 


11. Install power pump. Fill and bleed steering 
system. 

Check pump operation and for leaks. 
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Checking and adjusting the rack-and-pinion power steering 


General 

Defects in the power steering arise as the re- 
sult of a lack of oil in the hydraulic system. Be- 
cause of the high oil pressure which builds up 
in the hydraulic circuit, even small leaks may 
lead to a loss of fluid, damaging the servo 
pump. 

Rumbling noises from the steering as ist is 
turned or foam in the fluid reservoir indicate 
low oil level and / or air in the system. Before 
refilling the reservoir, eliminate any leaks on 
the intake side or replace the defective compo- 
nent on the delivery side. 

Note: 

It is not permissible to repair or disas- 
semble rack and pinion steering gear. Re- 
pairs to servo pumps are impermissible, al- 
tough the pumps can be reseated 
(page 48 - 8a). 

Replacement steering gear and servo pumps 
are available on an exchange basis in a num- 
ber of countries. In some cases, it may be 
possible to have the steering gear and the 
servo pump repaired by a main service agent 
in countries without exchange facilities. 


Checking drive belt tension 

Tension is correct when light thumb pressure 
applied at a point midway between the two 
pulleys deflects the belt by approx. 10 mm. 

Checking steering system for leaks 
(visual check) 

With the engine running, turn steering wheel 
to full lock and keep it in this position. This 
causes the maximum possible line pressure to 
be built up. 

Check all line connections for leaks in this po- 
sition and retighten if required. 

Run this check for max. 10 seconds. If checks 
are made for a longer interval, allow for a 
short break approx. every 10 seconds. 



Checking and adjusting the rack-and-pinion power steering 
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Checking fluid level of power steering 

1 . Pull off or unscrew cap of hydraulic fluid 
reservoir. 

Note 

Reservoir is mounted on wheel housing in En- 
gine compartment. The reservoir installed in 
cars earlier than model year 83 has a fluid- 
level mark (version A). 

As of model year 83, a modified reservoir is in- 
stalled with a dipstick mounted on the cap 
(version B). 

2. Start engine and allow to idle. With version 
A, the fluid level should be at the mark 
stamped on the reservoir. 

With version , wipe dipstick, screw cap 
down and remove. The fluid level must be 
between the two marks. 
If necessary, top up with ATF DEXRON II D. 



Version A 



Versions 

Bleeding steering system 

1 . To refill the entire system after installing new 
steering equipment or lines or after a heavy 
loss of hydraulic fluid, start engine briefly 
and switch off again immediately after start- 
ing. Repeat this process several times. This 
will cause the fluid level in the reservoir to 
drop quickly: keep the level up to the max. 
mark by continously adding fluid. Do not 
allow the reservoir to empty. 

2. Continue the process described in point 1 
until the fluid level in the reservoir stops 
dropping, then restart engine and allow to 
idle. 
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3. Quickly turn steering wheel several times 
from lock to lock, to drive all air out of the 
cylinders (when end position of piston is 
reached, do not pull harder on steering 
wheel than required to turn steering; avoid 
building up unnecessary pressure at this 
stage). 

4. Observe fluid level during this process and, 
if level continues to drop, keep adding fluid 
unitl the level in the reservoir remains con- 
stant and air bubbles cease to rise in the hy- 
draulic fluid when the steering wheel is 
turned. 

5. When the engine is stopped, the level of 
fluid in the reservoir should not rise by more 
than 10 mm. 

Note: 

If the difference between fluid levels with en- 
gine stopped and engine running is more than 
1 0 mm, there is too much air trapped in the 
hydraulic fluid. 


Checking and adjusting the rack-and-pinion power steering 
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TOOLS 


Note: 

Ali parts (1 through 6) can be used for 928 and 944 cars. 

Pressure gauge is connected between pressure line and steering gear (944: between power pump and 
pressure line). 

If old pressure gauge no. 3 (see below) is used, make sure high pressure hoses no. 2 and no. 5 are 
connected on pressure gauge in correct position (opposite sides as for 944). 

Connection of high pressure hoses on pressure gauge no, 3 a, on the other hand, can be made on any side. 



50 


* M 18x1,5 


M 14x1,5 


r 



TOOL TABLE - PAGE 48- 10 


Threads will be M 18 x 1 .5 or M 16 x 1 .5 depending on pressure gauge version (see Tool Table). 
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TOOLS 


No. 

Description 

Special Tool 

Remarks 

1 

Adapter 


For pressure gauge 3: 

local manufacture (see sketch, 

page 48-9). 

For pressure gauge 3 a: 

local manufacture, deviates from 

sketch. 

Threads not M 18 x 1.5 

(for gauge no. 3) 
hut M 1fi v 1 R 


niyn pressure now up iu 
200 bar, 1.5 meters long 


O Luf ILlCH LI , 

for gauge no. 3: 

M 18 x 1.5 and sealing head on one 

end and M 18 x 1 .5 with flat seal 

on other end. 

for gauge no. 3 a: 

IVI 16 x 1.5 with sealing head on 

one ena ana ivi 10 x i.d wnn Tiai 

seal on other end. 

3 

o 

Ptp^ijkp naiinp 0 — ?R0 har 

1 1 C 4 4 u 1 C UQUUC \J £— J \J Uui 


Old version no lonoer available 

3a 

Pressure gauge 0 — 160 bar 

V.A.G. 1402 

Order No. Z 401 103 WE 

f rnnri " 

Volkswagenwerk AG 
KD - Geratevertrieb 
Wolfsburg 

Tel.: 05361/9-25431 

4 

Adapter (not required for 
press, gauge 3 a) 


Standard, M 18 x 1.5 and 
M 16 x 1.5 

5 

High pressure hose up to 
200 bar, 2,0 meters long 


Standard, M 16 x 1 .5 and 
sealing head on both ends 

6 

Connector 


Standard, M 16 x 1.5 with 
sealing head on one end and 
M 14 x 1.5 with flat seal on other 
end 
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CHECKING HYDRAULIC FUNCTION OF STEERING 
(PRESSURE TEST) 


General Information 

Tester (pressure gauge) is installed between pressure 
line and steering gear (rotary piston valve). 
Make sure of correct installed position when using 
old pressure gauge. 

Connections and lever positions are marked with 
numbers for better understanding of the following 
instructions. 


Old Version 



V.A.G. 1402 



I - 

II - 

III - 

IV - 

V 


Shut-off valve open 
Shut-off valve closed 
Damping orifice 
From pressure line 
To steering gear 


Installing Pressure Gauge 

1 . Unscrew bolts from stabilizer bearings and pull 
down stabilizer far enough that pressure line 
hollow bolt is accessible. 



2. Detach pressure line at steering gear. Catch 
hydraulic fluid, but do not reuse. 
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quire loosening mounting clamp of lines. 
Connect 1 .5 meter long high pressure hose 
no. 2 to pressure line using the hollow bolt 
and adapter no. 1 (seals required: 2 x 14 x 
18 and 1 x 18 x 22 or 1 x 16 x 


press re hoses and place on a base (e.g. 
toolbox) next to driver's door. 


Use adapter no. 4 for old version pressure 
gauge and connect high pressure hose no. 5 
on connection V of pressure gauge. 



4. Screw connector with high pressure hose 
no. 5 on steering gear (seal required: 
14 x 



6. Open shut-off value of pressure gauge 
(lever position I), fill supply tank and bleed 
steering system (see page 48 - 8j). 

7. Check delivery pressure of power steering 
pump and system pressure (page 48 - 13). 
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Checking the delivery pressure of the 
power steering pump 

1. With the engine running at idle, close shu- 
toff valve (lever position II) and read off 
pressure. Open shutoff valve again at once. 
Specification 68 to 82 bar for power steer- 
ing pump 928.347.431.04, 928.347.431.05 
and 928.347.089.00. 

Specification 110 to 110 bar for power 
steering pump 928.347.089.01 (as of 
MY '91) 

Identification: Nameplate on pump. Part 
No. and pressure specification are indicated 
on the nameplate. 

Note 

To limit wear, the suthoff valve should not be 
closed for more than 5 seconds. In the case 
of pressure gauge version 3a, select lever po- 
sition II right or II left according to the way 
that high-pressure hoses are connected to the 
pressure gauge. (No reading is possible if 
lever position II is incorrect). 

2. If specifications are not reached or ex- 
ceeded, replace pump. 


Checking Delivery Pressure of Power Pump 

1. Run engine at idle speed. Shut-off valve 
must be open (lever position I), 

2. Turn steering wheel to left and right full lock 
and read off fluid pressure at pressure 
gauge. 

Specification 68 to 82 bar for power steer- 
ing pump 928.347.431 .04, 928.347.431 .05 
and 928.347.089.00. 
Specification 110 to 110 bar for power 
steering pump 928.347.089.01 (as of 
MY '91). 

Identification: Nameplate on pump. Part 
No. and pressure specification are indicated 
on the nameplate. 

Note 

It is not sufficient to make sure that the steer- 
ing stop limiter becomes effective. The reset 
force of the rotary piston valve must also be 
overcome. Force required at steering wheel: 
approx. 100 N (10 kP). 

3. Replace steering gear assembly, if specified 
value is not reached at left/or right locks (ex- 
cessive leak oil flow). 
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REMOVING AND INSTALLING STEERING WHEEL 


Removing 

1. Pull impact pad off of steering wheel and 
take off horn wires. 



2. Mark position of steering wheel to steering 
shaft for reinstalling. 


Installing 

1. Install steering wheel with road wheels poin- 
ting straight ahead or according to disassembly 
mark in such a manner, that steering wheel 
spokes are horizontal . 


2. Install hexagon nut with spring washer and 
tighten to specified torque. 


3. Mount horn wires on impact pad and press 
impact pad on to retaining pins. 


4 # Check function of horns and direction indica 
tor switch. 


3. Unscrew nut and remove steering wheel and 
washer. 
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No. 

Description 

Special Tool 

Remarks 

1 

Circiip pliers 


Standard tool 

2 

Mandrel 

VW 295 


3 

Mandrel 

VW214f/20 


4 

Pressure pad 

VW 433 


5 
6 

Sleeve 

Locally made tool 

30-21 

Half of an approx. 4 mm thick 
washer welded on steering wheel 
mounting nut (M 18 x 1.5 hexagon 
nut) 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

1 

Self- locking nut 

2 

Replace, torque: 
28 Nm (20 ftlb) 

Watch installed 
position of 
universal joint 
no. 4, see page 
48-23 

2 

Washer 

2 

Replace if necessary 


3 

Setscrew 

2 



4 

Universal joint 

1 

Produce 8 mm gap 
for short version 
with tool 9208 
(page 48-23). 
Check for damage 


5 

Pad 

1 



6 

Nut M 18 x 1.5 

1 

Torque: 

50 Nm (36 ftlb) 


7 

Washpr 

i 
i 

MC|JluLrC M 1 ICLCjjqI y 


8 

Steering wheel 

1 

Steering wheel 

c f*» |y- a c hnri7nntal 

with steering gear in 
center position 
(centered with tool 

Remove tool 

qn9 immorli- 
9 1 j£ irnrncui 

ately after 
installing 
steering wheel 

g 

Steering column 
switch 

1 

Unscrew mounting Align with cover 
bolt 


10 

Rubber cover 

1 



11 

Spring 

1 



12 

Circlip 

1 



13 

Support 

1 



14 

Screw 

3 


Different 
torque de- 
pending on 
type of screw 
(see point 6 
of installing) 

15 

Spacer 2mm thick 

1 
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No. 

Description 

Qty. 

Note When: 
Removing Installing 

Special 
Instructions 

16 

Washer 

X 

6 mm (one thick 
4 mm and one 
thin 2 mm) for 
leather or 4 mm 
(one thick 4 mm) 
for leatherette 


17 

Steering tube 
with steering lock 




18 

Seal 


Replace if necessary; 
position correctly 


19 

Steering shaft 

■ 

Adjust axial piay 
to 0.5 ... 1 .0 mm 


20 

21 
22 

Self- locking nut 

Washer 
Setscrew 


Replace, torque: 

on hi (fin /.ii l 

28 Nm (20 ftlb) 
Replace if necessary 

Axial play of 
intermediate 
shaft will be 
changed as soon 
as steering 
shaft/ inter- 
mediate shaft 
conn, is 
disconnected 

23 

Intermediate steering 
shaft 

1 


Changed from 
steel to forged 
aluminum to 
save weight 

24 

Shim 

X 

Set: 

four 1 .5 mm and 
one 0.5 mm thick 
shims 

See repair 
manual for 
adjusting 
steering shaft 
axial play 

25 

Spring 

1 



26 

Steering shaft mount, 
lower, with support 

1 

Install with sleeve 
30-21 


(27) 
(28) 
(29) 

Sleeve 
Snap ring 

Steering shaft mount 
center 

1 
1 
1 


Deleted in 1981 
models, 
no longer 
available as 
replacement, 
if necessary 
install old 
steering shaft 
without mount 
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No. 

Description 

Qty. 

Removing 

Installing 

opeciai 
Instructions 

30 

Steering shaft mount, 
upper 

1 

Drive out with 
a suitable pipe 

Drive in with 
VW 433 


31 

Ball 

2 




32 

Spring 

1 




33 

Self- locking nut 

1 




34 

Washer 

1 




35 

Adjusting lever 

1 




36 

Bracket 

1 





Stud 

1 




38 

Screw M 3.5 x 10 

3 



Same part as 
no. 40 

39 

Contact ring 

1 


Position 
correctly 


40 

Screw M 3.5 x 10 

3 



Same part as 
no, 38 

41 

Hub trim 

1 




42 

Bolt 

3 




43 

Insulator 

3 


Replace if 
necessary 
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REMOVING AND INSTALLING STEERING TUBE 


Removing 

1. Remove universal joint after unscrewing two 
hexagon head setscrews. 



2. If applicable, take off cover on steering 
intermediate shaft. 



3. Disconnect battery ground wire at body, if car 
has electric seats, move them completely back to 
make assembly work easier. 


4, Pull off impact pad on steering wheel and 
remove horn wires, Mark position of steering 
wheel on steering shaft. Unscrew hexagon nut 
and take off steering wheel with washer. 



5. Unscrew cover underneath instrument cowl 
(not on older models) and cover underneath 
steering column switch. 
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6. Unscrew mounting bolts for instrument cowl. 9. Remove 5 switches in instrument cowl by 

pulling off switch knobs, compressing both 
■jj^H^^^^^^HH^HMH spring clips of each switch, pulling out switches 



8. Remove steering column switch after disconnecting 
plug connector and pulling off plug. Lift instru- 
ment cowl for this purpose. 


10. Pull plugs out of plug guides on back of 
instrument cowl (printed circuit) and lift off 
instrument cowl. Mark plugs for reinstallation, 
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11. Pull off plugs on ignition switch. Disconnect 
spring for steering wheel height control with a 
piece of suitable wire. 



14. Move up steering tube combined with steering 
and intermediate shafts. To prevent seizure of 
intermediate shaft on firewall while moving up, 
keep to the following procedures. Pull up 
steering tube slightly and then push down the 
now accessible steering and intermediate shafts 
in the steering tube against the stop on the 
steering shaft mount. Push down very carefully 
to prevent changing sit of mount. 


12. Remove circlip and support on steering shaft. 




13. Unscrew mounting bolts on steering tube bracket. 



Installing 


1. Insert seal in firewall in correct position. Coat 
pertinent area and seal with tire assembly paste 
to make installation of steering tube easier. 


2. Install steering tube with steering and inter- 
mediate shafts in car. 
Preparations: 

Circlip and support of steering shaft removed, 
steering shaft pushed down in steering tube, 
intermediate shaft pushed through firewall. 
Slide up steering shaft again before moving 
steering tube into firewall. Install support and 
steering wheel mounting nut temporarily 
instead of the circlip. 
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3. Mount steering tube with appropriate spacers, see 
pages 48-17 and 18. Only tighten the socket 
head bolts finger tight. 



4. Attach spring for steering wheel height control. 
Install circlip on steering shaft. Connect plugs on 
ignition switch. 


5. Install steering column switch and instrument 
cowl. Tighten mounting bolts of cowl. 


6. Align instrument cowl (horizontal position and 
equal distance to instrument panel on left and 
right sides). Then tighten 3 mounting bolts of 
steering tube to specified torque. 


8. If applicable, mount cover on intermediate 
shaft. 

Install universal joint between steering and 
intermediate shafts. First slide up universal joint 
on intermediate shaft fully (facilitates instal- 
lation). Produce 8 mm gap between steering 
gear and universal joint with Special Tool 9208. 
Tighten universal joint mounting bolts to 
28 Nm (20 ft lb). 


Note 


For cars with a longer universal joint the gap will 
definitely be less than 8 mm after installing 
clamping bolt on the steering gear. In this case only 
make sure that there is a small gap between the 
steering gear and universal joint. The steering gear 
might have to be lowered to install the long 
universal joint. 



M 6 x 25 socket head bolt 

with 4 mm socket: 9.7 Nm (7 ftlb) 

with 5 mm socket: 12.0 Nm (9 ftlb) 


7. Align steering column switch and tighten mounting 
bolt. Screw on cover(s). Connect battery ground 
wire. 
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9. Install steering wheel so that its spokes are 

horizontal when road wheels are pointing straight 
ahead or by mark made during removal operations. 

Install mounting nut with washer and torque to 
50 Nm (36 ftlb). 

If necessary, correct position of steering wheel 
after test drive (not positioned horizontally before 
removal and slightly different universal joint 
position). 


10. Check function of electrical system and pertinent 
parts. 


48 - 24 Repairing Steering and Intermediate Shafts 

with Steering Tube 


Printed in Germany 


928 


Steering 


REMOVING AND INSTALLING STEERING SHAFT /STEERING SHAFT BEARINGS 
ADJUSTING AXIAL PLAY OF STEERING SHAFT 


Removing 

1 . Pull intermediate and steering shafts down out of 
steering tube quickly (circlip and support 
removed, steering wheel lock unlocked). This will 
also remove the lower steering shaft bearing. 

2, Disconnect intermediate shaft on steering shaft 
after removing setscrew (arrow). Be careful not to 
damage the aluminum universal joint (use plastic 
hammer). Remove lower steering shaft bearing, 
spring and shims (if applicable) on steering shaft. 



3. If steering shaft has three bearings (also refer to 
page 48 - 18), only remove the center bearing 
when damaged (must run easily) since replacement 
parts are no longer available. 
If necessary, install a steering shaft designed for 
three bearings without the center bearing. 



4. Drive upper steering shaft bearing out of outer 
tube with a suitable piece of pipe* 



Installing/Adjusting Axial Play 


1. Drive or press in upper steering shaft bearing 
flush with Special Tool VW 433. Surface on 
bearing collar faces opening for steering column 
switch (arrow). 
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2. Move steering shaft into outer tube from below. 
If steering shaft still has three bearings, coat 
inside of outer tube as well as sleeve of center 
bearing with a multi-purpose grease for this 
operation. 

3. Drive lower steering shaft bearing into steering 
protective tube against stop with Special Tool 
30-21. 



4. Move steering shaft down out of steering tube 
partially (at most up to stop of shaft on lower 
bearing). Install support, spring and shims (basic 
set: 4 x 1.5 mm and 1 x 0.5 mm) on steering 
shaft. Mount intermediate shaft on steering 
shaft. Before tightening the self- locking hexagon 
nut, push down (in direction of steering) inter- 
mediate shaft on steering shaft all the way 
against stop of setscrew on opening of steering 
shaft. 



5, Clamp steering tube in a vise on the steering 
lock housing. Slide steering shaft into steering 
tube completely. Mount support and screw on 
locally made tool. 

6. Check steering shaft axial play. Pull up steering 
shaft far enough so that spring is definitely 
against block (force approx. 30 kp/66 lb). 

In this state press support firmly against inner 
race of upper steering shaft bearing (with help 
of a tool if necessary). If necessary, center 
steering shaft slightly while support is being 
pushed down. The distance between edge of 
groove and support should be 0.5 mm (equals 
axial play) . Check with help of a second 
mechanic and a 0.5 mm thick shim or a feeler 
gauge blade. 

Adjusting value: 0.5 mm 
Nominal value: 0.5 - 1 mm 
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7. b) Axial Play (Distance) Excessive: 

Move intermediate shaft on steering shaft 
in direction of steering wheel until the axial 
play is correct. 

Torque hexagon nut to 28 Nm (20 ftlb). 
If the steering shaft opening is not sufficient 
for adjustment, use a larger shim set 
(6.5 mm basic set). 


7. c) Insufficient or No Axial Play (Insufficient 
Distance or Support Positioned Above Edge 

— of Groove) : 

Use smaller shim set (6.5 mm basic set). 


7. a) Axial Play (Distance) Correct: 

Move intermediate and steering shafts out of 
steering tube far enough so that the setscrew 
is accessible. 

Tighten self- locking hexagon nut to 
28 Nm (20 ftlb). 


8. After finishing adjustments always make sure 
that washer and nut still have a locking effect. 
Recheck axial play after tightening the self- 
locking hexagon nut to 28 Nm (20 ftlb). 


9. Install support and circlip. Install steering wheel 
and check easy movement of steering shaft and 
locking effect of steering wheel lock. 
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DISASSEMBLING AND ASSEMBLING STEERING WHEEL HEIGHT CONTROL 


Disassembling 


Assembling 


1, Move steering wheel height control lever to release 
position. 

Remove balls and spring. Make sure that a cloth is 
held above the area of the balls (to prevent injury) 
and catch the first ball after turning the bracket. 



2. Unscrew self- locking hexagon nut. Move out 
control lever with stud and take off bracket 


1 . Screw stud in control lever. Threaded part must 
protrude slightly (arrow). 



2. Mount bracket on steering tube. Give sliding 
surfaces a thin coat of Optimoly HT paste. Insert 
control lever with stud and screw in mounting nut. 
Only screw in mounting nut finger tight. 



3. Install balls and springs. First install one ball with 
spring. Then apply second ball with spring, using a 
suitable piece of pipe or a socket wrench, until the 
bracket can be turned on the balls. Balls must 
engage in one of the 5 holes in the bracket. 
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4. Tighten mounting nut of control lever so that the 
locking position is reached with a medium amount 
of force. When more force is applied, it should be 
possible to turn the control lever further in locking 
direction. 
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REPLACING UPPER STEERING SHAFT BEARING 


1. Remove universal joint after unscrewing two 
hexagon head setscrews. 



4. Unscrew cover underneath instrument cowl (not 
on older models) and cover underneath steering 
column switch. 



2. Disconnect battery ground wire at body. If car 
has electric seats, move them back completely to 
make work easier. 


5. Unscrew mounting bolts for instrument cowl. 


3, Pull off impact pad on steering wheel and remove 
horn wires. Mark position of steering wheel on 
steering shaft. Unscrew hexagon nut and remove 
steering wheel with washer. 




6. Unscrew mounting bolt for steering column 
switch. 




48 - 30 Replacing Upper Steering Shaft Bearing 
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7. Remove steering column switch after disconnecting 
plug connector and pulling off plugs, lifting instru- 
ment cowl for this. 



8. Remove circlip and support on steering shaft. 


9. Unlock steering lock and push steering shaft 
into steering protective tube far enough so that 
intermediate shaft in engine compartment rests 
on camshaft housing. 


10, Apply a standard internal-claw puller, e. g. 
puller 62 - 020 from Schrem in Giengen, in 
upper steering shaft bearing. Spread puller 
enough so that bearing inner race is not pulled 
out of bearing outer race while driving out 
bearing (arrow), since otherwise the balls 
would fall down into the steering tube. 



11. Connect Special Tool VW 771 with internal- 
claw puller and drive out upper steering shaft 
bearing. 
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12. Drive in new steering shaft bearing flush with 
Special Tool VW 433. Surface on bearing collar 
must face up because of steering column switch 
guide tab. 



13. Pull or push up steering shaft in steering tube. 
Check axial play of steering shaft, see page 
48 - 25. 

If there is no axial play, it must be adjusted since 
otherwise the new bearing could be destroyed in 
a short time. Install support and circlip. 


14. Install steering column switch and covers. 
Connect battery ground wire. 


15. Install universal joint between steering and 
intermediate shafts. If necessary, adjust 8 mm 
gap (see page 48 -23). 


16. Install steering wheel so that its spokes are 
horizontal when road wheels point straight 
ahead or according to mark made before 
removing. 

Install mounting nut with washer and torque 
to 50 Nm (36 ftlb). 

If necessary (not positioned horizontally 
before removing and slightly different universal 
joint position), correct steering wheel position 
after test drive. 


48 ■ 32 Replacing Upper Steering Shaft Bearing 


Printed in Germany 


928 Steering 


48 


Dismantling and assembling steering wheel height adjuster of airbag vehicles 


Dismantling and assembling steering wheel height adjuster of airbag vehicles 
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Dismantling and assembling steering wheel height adjuster of airbag vehicles 



976-43 
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No 

Dp^innation 


Note: 

Ppnn nv/a I 

1 i toLCUIdllUI 1 

1 

Spring clip 

1 


if not present, retrofit to 
modified steering wheel 
height adjuster 

\\J. HO H-U f. /AlltfULtrU 

parts: No. 1, 2, 4 and 6. 

2 

Sorina washer 

2 



3 

Spring 

1 


always fit a new spring, 

rnaUnn ci iro it ic nr^it 

bent when fitting 

4 

Adjuster lever 

1 


fit modified version only 
(p. 48 - 40). 

5 

Washer with small 
inside dia. 

1 



6 

Eccentric 

1 


fit modified version only 

7 

NppHlp-mllpr hpqrinn 

i 
i 


ronlar^p if rpni liroH 

8 

Washer with large 
inside dia. 

1 



9 

Bushing 

1 


replace if required. Coat 

inbiuu wun rnuiu-pur pubfcf 

grease. 

10 

Lock nut 

1 


replace if required- After 
adjustment, tighten set- 
ting nut (No. 12). 


Washer 

1 



1 o 

ceiling nui 

1 


AOjUSt (p. 4o - ) 

To 

I nrougn bolt 

1 



14 

Drag lever 

1 



15 

Ball 

1 



16 

Thrust spring 

1 



17 

Left-hand console 

1 

1 



18 

Right-hand console 

1 




Dismantling and assembling steering wheel height adjuster of airbag vehicles 

Printed in Germany - XXVII, 1991 


48 - 35 


48 


Steering 


928 


Dismantling and assembling instructions 


Important notes 

If the scope of assembly deviates from the fol- 
lowing instructions, the safety requirements 
for the operation of vehicles with airbag equip- 
ment must be observed. 
Example: Removing the airbag steering 
wheel, working on the contact unit (steering 
column switch) etc. 

Safety requirements 

Test and assembly operations must only be 
carried out by qualified personnel. 

Before working on the airbag system or on 
adjacent components that entail a risk of live 
components getting near the airbag system, 
the following safety requirements must be 
observed at all times: 

1. Switch off ignition. 

2. Disconnect and cover negative battery 
terminal. 

After the battery has been disconnected, 
assembly operations or other jobs that require 
the use of a hammer or similar tools must 
only be performed after a waiting time of 
20 minutes has elapsed. This is required to 
ensure that the power supply to the airbag 
system is interrupted and to make sure the 
airbag is not triggered inadvertently. 

For further safety requirements, refer to 
Repair Group 68. 


Adjuster lever positions 


Adjusting mechanism of steering wheel height 
adjuster closed. 



977 - 48 


Adjusting mechanism of steering wheel height 
adjuster open. 



973-48 
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Dismantling 


1. Remove knee protector strip. The fastening 
screws and nuts (arrows) are accessible 
after removal of the center console cover 
and of the air outlet nozzle. 



979-48 


Note 

If the steering wheel height adjuster is 
modified to the new version, assembly may 
be started from item 2 immediately after 
removal of the knee protector strip (e.g. if the 
adjuster lever/through bolt union is discon- 
nected). This means that adjuster mechanism 
items No. 10 to 18 (page 48 - 34) do not 
have to be dismantled any further. 


2, Turn adjuster lever of height adjuster to the 
open position. For dismantling sequence, 
refer to explosion drawing on page 48 - 34. 


Assembly 


1. If required, fit parts No. 10 to No. 18 
(p. 48 - 34). 

2. For further assembly or fitting, use only the 
parts applicable as of MY '92 (modified ver- 
sion with spring clip). 

For identification of the relevant parts, refer 
to page 48 - 40. 


3. Undo lock nut (No. 10). Open setting nut 
(No. 12) by a minimum amount If parts 
- No. 10 to No. 18 - had not been 
removed, mark previous position of the 
setting nut (No. 12). 



980-48 


Dismantling and assembling instructions 

Printed in Germany - XXVII, 1991 


48 - 37 


48 


Steering 


928 



6, Install spring washers (2 pc.) and spring clip. 


933-48 


5. Place pilot bushing (No. 9) into the column 
tube. 

Insert adjuster lever (No. 4) in open position 
(lever points straight down) into pilot bush- 
ing (Nr. 9) and into eccentric (No. 6). The 
wider side of the eccentric must face 
down. 

If required, turn eccentric accordingly. 
Place a new spring (No. 3) into the 
described position (holes in eccentric and 
adjuster lever mate up with each other). 



986-4 a 
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7. Adjust setting nut (No. 12) of the through 
bolt carefully. 

Proceed as follows: Tighten setting nut until 
both the steering wheel height adjuster 
operates perfectly in the open position and 
the clamping action at the adjuster 
mechanism is fully operative in the closed 
position. 

Following careful adjustment, tighten the 
lock nut (No. 10). This causes the setting 
nut (No. 12) to be locked. 



982-48 


8. Check operation of the steering wheel 
height adjuster repeatedly and fit the cor- 
responding parts (knee protector strip etc.). 


Dismantling and assembling instructions 
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Modifications to the steering wheel height adjuster 

As of MY '92, axial locking of the operating level (No. 4) was improved by a spring clip (No. 1). 
This has entailed modification of the operating lever (No. 4) and of the eccentric (No. 6). 
The spring clip (No. 1) and two spring washers (No. 2) were newly introduced. 

In case of repairs, the modified design should also be adopted for vehicles prior to MY '92 
equipped with airbag. 

Required parts: New lever, new eccentric, two spring washers and one spring clip. 


Parts identification 


No. Designation 

Original version 

Modified version 

4 Adjuster lever 

without hole at end 

with hole at end (arrow) 

dimension x ~ 

106 mm 

111 mrn 

6 Eccentric 



Total length 

36.0 + 1.0 mm 

34.5 + 1.0 mm 

Dimension x = 

14.5 4- 0.2 mm 

13.0 + 0.2 mm 



483-48 
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Adjustment specification for Keylock 

General 

Vehicles with automatic transmissions for the 
USA and Canada have been equipped with 
the Keylock safety system as of the 1993 
model year. 

Keylock has been installed in vehicles with 
automatic transmission world-wide as of the 
1994 model year With this system, the igni- 
tion key can be pulled out only if the selector 
lever was moved to position P beforehand. 
This ensures that the vehicle does not move 
off unintentionally. 

The selector lever remains locked until the 
ignition key is inserted again and the ignition 
lock is turned to position 1 (terminal X). 

The blocking function is activated and deacti- 
vated via a cable between the ignition lock 
and the selector lever lock. 

The vehicle cannot be moved without the igni- 
tion key, as the engaged parking lock pre- 
vents the drive wheels from turning. 


Fit the Keylock cable on the steering lock 

Screw in the Keylock cable No. 37 (see Page 
48-42) only with the steering lock in position 
"2" (ignition on). Then move the selector le- 
ver to position "P" and subsequently turn 
the steering lock to position "0". 

Note 

The cable adjustment has to be corrected 
(see Page 48-42) if the ignition lock cannot 
be turned to position "0". 
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Adjustment specification for Keylock cable 
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Adjustment and testing specification for Keylock cable 

Move the selector lever to position "P". Turn the ignition key to position 2 (ignition on). 

Unscrew the adjusting screw (arrow) until the ignition key can no longer be turned to position 0 

(stop). 

Carefully screw in the adjusting screw until the ignition lock can be locked again (using greater 
force). 

Then screw in the adjusting screw by an additional approx. 1/2 turn = 0.5 mm. After this step, it 
must be possible to turn the ignition key to position 0 (stop) and pull it out only if the selector lever is 
in position "P". 



7/01/06 
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Heater 


Refer to Repair Group 87 for removal and installation of heater, blower and air distribution housing, as 
well as disassembly and assembly of healer. 

Several points will not apply to cars without an air conditioner. 
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SPECIFICATIONS FOR AIR CONDITIONER 


Refrigerant capacity 


950 grains/33,5 ounces of R 12 


Refrigerant oil in compressor 


350 cm /12 ounces of Suniso No, 5 GS 

or Texaco Cappela "E" 
or similar 


Power requirement of 
compressor clutch 


approx. 50 watts 


Seal on receiver-drier 


Relief valve on compressor 


Seal ruptures at 117 ± 3° C/242 * 5° F - 
a pressure of approx. 45 bar/64 0 psi 

Valve opens at pressure of 31 to 35 bar/ 

440 to 500 psi - temperature of 95 lo 105° C/ 

203 to 221° F 
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T 1 G 1 i T F N I N C T O 11 0 1 1 !■ S - A\tt C O i\ I) IT 1 O N F f? 


—■— ■ — 

Luxation 

. — ™ 

Description 

. — „ — ~ 

Threads 

^ „. 4— . 

Material 

i'orq ue 
Nm (It lb) 

I'reKSUKr line to 

Coupling 

u/fcTx 18 

28 K 

11 - 20 

expansion valve 


UNF 


(10 - 1.4) 

Pressure line to 

Coupling 

5/y"x iy 

28 K 

14 - 20 

rp/ 1 f> iv pr» rlri PT 
It VXlV L I U11C1 




f 10- J 4 ) 

Hose to compressor/ 

Coupling 

3/4 T, x 16 

28 K 

33 - 30 

condenser 


UNF 


(24 - 28) 

Hose to suction line/ 

Coupling 

7/8"xl4 

28 K 

36 - 42 

compressor 




(2G - 30) 

Suction line to 

Coupling 

7/8"x 18 

28 K 

36 - 42 

expansion valve 




(26 - 30) 
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REFRIGERANT SYSTEM LAYOUT 



1 - Compressor 

2 - Condenser 

3 - Fan 

4 - Receiver-drier 

5 - Expansion valve 

6 - Evaporator 
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87-2 Vacuum System Layout 
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Safety 



for handling the refrigerant R12 


The used refrigerante R12 is known as a 
safety refrigerant. In other words, this refriger- 
ant Is n on -combustible, n on -explosive, non- 
toxic, non-irritating, odorless and tasteless. 
Nevertheless, you should observe the follow- 
ing points: 


4. Refrigerant bottles must not be thrown and 
must not be exposed to the sun or other 


heat sources for a long period in filled condi- 
tion. The maximum permissible temperature 
of a filled refrigerant bottle must not exceed 


45 °C. 


1. Any contact with fluid or gaseous refriger- 
ants must be avoided. Affected skin areas 
must be treated like frost injuries; wash off 
immediately with cold water and then con- 
sult a physician. Protective goggles must be 
worn to protect the eyes. If refrigerant 
should nevertheless enter the eye, consuit a 
physician immediately. Rubber gloves must 
be worn to protect hands. 

2. When performing repairs on the air-condi- 
tioning system, the refrigerant must be syp- 
honed off from the system and the refriger- 
ant cleaned. Refrigerant must not be al- 
lowed to enter the environment, because it 
attacks the earth's ozone layer 

3. Welding must not be performed on parts of 
the closed air-conditioning system or close 
to it under any circumstances. Irrespective 
of whether the system is filled with refriger- 
ant or not, a very high pressure is produced 
by heating which can lead to damage to the 
system or even to an explosion. R 12 is 
completely non-toxic at normal tempera- 
tures, but decomposes into hydrogen 
chloride and fluorocarbon. These decom- 
position products contain, among other 
things, chlorine and phosgene. Correspond- 
ing care must be taken because these pro- 
ducts are damaging to health. 


Safety regulations for handling the refrigerant R12 87-3 
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Characteristics of the refrigerant R 12 

Trade designation: Frigen R 12, Freon R 12 

Chemical designation: CCI2F2 {Dichlorfluor- 

methane) or CF2CI2 
(Dffluordic hi or methane) 

R 12 is colorless, odorless, non-toxic, non- 
combustible and heavier than air. 

Boiling point: - 30° C at atmospheric pressure. 
At higher pressure, R 12 is also still fluid at 
higher temperatures (e.g. in the pressure 
bottle). 

Chemical behavior with respect to other 
substances 

1. R 12 does not attack most metals, particu- 
larly iron, copper, brass and aluminum, but 
lead may react with R 12 under certain cir- 
cumstances. For this reason, lead is not 
used in refrigeration engineering. 

2. Many plastics are decomposed by R12. 
Seals and closures etc. made of plastic 
must be used only if they have been 
specially recommended by the refrigerant 
companies. 

3. R 12 dissolves oil. The special refrigerating 
oil required for lubricating the compressor 
circulates in the refrigerant circuit. Additives 
or contaminations in the oil enter into chemi- 
cal reactions with R 12: consequently, only 
oils suitable for the refrigerant R 12 must be 
used. 


4. Moisture in the refrigerant leads to decom- 
position of the refrigerant oil and to icing of 
the expansion valve. For this reason, dis- 
mantled lines and assemblies and test instru- 
ments must be sealed immediately after use 
In order to keep out air humidity and dirt par- 
ticles. 
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Characteristics of the refrigerant R 12 
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Flushing the air-conditioning system with refrigerant R 12 


If humidity has entered the system during as- 
sembly of the air-conditioning system or as re 
suit of replacement of individual parts, the fol- 
lowing procedure must be followed when re- 
filling the system: 


5. Syphon off the refrigerant. 


6. Fit new fluid reservoir. 


7. Evacuate. 


8. Fill 


1. Connect the service unit. 

2. Evacuate. 

3. Fill approx. 500 g refrigerant, 

4. Switch on the air-conditioning system and 
allow the compressor to run for approx. 1 
min. Ensure that valves 6 and 7 are closed 
on the service unit. 


Characteristics of the refrigerant R 12 87 - 4a 
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Installation work on the air-conditioning system 

Service unit SECU 
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1 - Pressure gauge, low-pressure 

2 - Pressure gauge, high-pressure 

3 - Torrmeter 

4 - Shut-off valve, low pressure (blue) 

5 - Shut-off valve, high-pressure (red) 

6 - Shut-off valve, torrmeter (black) 

7 - Shut-off valve, vacuum pump (yellow) 

8 - Connection piece, low-pressure 

9 - Connection piece, high-pressure 

10 - Shut-off valve, refrigerant inlet 

1 1 - Shut-off valve; refrigerant outlet 

1 2 - Connectiong piece, refrigerant inlet (from 

refrigerant botttie) 

13 - Connection piece, refrigerant outlet (to 

refrigerant bottle) 

14 - Moisture indicator 

1 5 - Drain valve, refrigerating oil 

16 - Main switch 

17 - Operating hours counter 

18 - Pilot lamp, yellow 

19 - Pilot lamp, red 

20 - Pilot lamp, green 

21 - Pressure gauge, filling cylinder 

22 - Shut-off valve, filling cylinder 

23 - Filling cylinder with weight scale 


Installation work on the air-conditioning system 
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Installation work with intervention in the refrigerant system 


The contents of the air-conditioning system 
must be disposed of in accordance with the 
relevant regulations before all work on the air- 
conditioning system which necessitates open- 
ing of the refrigerant system. The safety regula- 
tions must also be observed* 

Dirt and moisture must be kept out of the 
piping system of the air-conditioning system. 
Extreme cleanliness must therefore be ob- 
served for all work. No parts of the system 
must be cleaned inside with hot steam under 
any circumstances. Only nitrogen must be 
used for cleaning. 

When replacing a component, all openings 
must be sealed with a suitable stopper. 


General work sequence 

1 . Syphon off refrigerant. 

2. Remove faulty parts. 

3. Evacuate. 

4. Check system for leaks. 

5. Flush with refrigerant. 

6. Syphon off system again. 

7. Evacuate. 

8. Fill. 
Note 

Pay attention to sealing rings when discon- 
necting or connecting the hose connections. 


87- 4d 


Installation work on the air-conditioning system 
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Syphoning off refrigerant 

1 . Connect the service unit to the system. 
Note 

Check on the fluid reservoir whether the sight 
glass is still transparent. If the sight glass Is 
discolored brown on the Inside, the refrigerant 
should be pre-filtered by a cleaning drier in- 
stalled inbetween in the extraction hose. In 
this case, syphon off via the high-pressure 
side only. 

2. Open the low-pressure shut-off valve (4), 
high pressure shut-off valve (5) and refriger- 
ant inlet shut-off valve (8). 

3. Turn the main switch (16) fully to the right. 
The green pilot lamp lights up. 

Note 

The syphoning-off operation takes place auto- 
matically. The unit is switched off when all re- 
frigerant has been syphoned out of the circuit. 
The red pilot lamp then lights up. 

4. Close shut-off valves 4, 5 and 8. 

5. Open the refrigerating oil drain cock (15) 
and drain off syphoned-off refrigerating oil. 

6. Determine the volume of the refrigerating oil. 


Note 

Do not use syphoned-off refrigerating oil again. 

7. Fill in new refrigerating oil (syphoned-off 
volume + 1 0 cm 3 ) 

Filling with refrigerating oil 

1. Unscrew the red hose on the service unit at 
connection piece 9 and hold in the con- 
tainer with new refrigerating oil. 

2. Switch on the vacuum pump. 

3. Open the shut-off valves for low pressure (4) 
and vacuum pump (7). 

Note 

Refrigerating oil is now sucked Into the sys- 
tem via the high-pressure side. 

4. After filling the system with the refrigerating 
oil, close the shut-off valves and switch off 
the vacuum pump. 


Installation work on the air-conditioning system 
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Evacuating the air-conditioning sys- 
tem 

1 . Syphon off any existing pressure. 

2. Switch on the vacuum pump (turn the main 
switch to the left). 

3. Open the shut-off valves for low pressure 
(4), high pressure (5), torrmeter (6) and 
vacuum pump (7). 

4. Leave the vacuum pump switched on for at 
least 15 min. 

5. Close shut-off valves 6 and 7 at a pressure 
of approx. 0.1 bar (absolute) 

6. Switch off the vacuum pump. 
Note 

If the vacuum cannot be reached or can be 
reached only after a very long time or if the 
pressure increases to over 0.2 bar (absolute) 
approx. 10 minutes after switching off the 
pump t the circuit possesses a leak and must 
be sealed. 


Flushing the air-conditioning system 

Note 

Flushing the air-conditioning system serves 
the purpose of drying the circuit. 

1. Evacuate. 

2. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

3. Allow refrigerant to flow in until a pressure of 
approx. 2 bar (absolute) is indicated. 

4. Close shut-off valves 5 and 11. 

5. Shut-off refrigerant again. 

6. Evacuate. 


87 -4f 
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Filling the air-conditioning system 
Note 

The air-conditioning system must be 
evacuated and filled. There must be sufficient 
refrigerant In the Ailing cylinder. Top up If nec- 
essary. 

1 - All valves on the service unit must be 
closed. 

2. A pressure of approx. 7 bar is required to fill 
the system. If the pressure is lower, the pres- 
sure can be increased by cleaning the re- 
frigerant (refer to 

Page 87 - 16g). If the pressure is higher 
than 10 bar (end of the weight scale), the 
pressure in the filling cylinder can be 
lowered by opening the shut-off valve 22. 

Note 

The pressure increases by approx. 1 .5 bar in 
10 minutes. 

3. In accordance with the value read off on 
pressure gauge 21, adjust the rotary scale 
of the filling cylinder so that the value 
specified on the top edge of the scale stops 
over the sight glass. 

Note 


4. Set the required refrigerant quantity on the 
filling cylinder with the rubber ring (differ- 
ence with respect to the refrigerant level in 
the filling cylinder). 

5. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

6. Observe the fluid level in the sight glass of 
the filling cylinder. Close shut-off valves 1 1 
and 5 when the fluid level has reached the 
setting ring. 

7. Check the refrigerating output (refer to Page 
87-116). 

8. Disconnect filling hoses at compressor. 

9. Screw protective caps onto the valves. 


It must be noted that the rotary scale is de- 
signed for use of different refrigerants. The re- 
frigerant designations are specified at the bot- 
tom scale edge. 

Only the scales for R12 are applicable for ve- 
hicle air-conditioning systems. 


Installation work on the air-conditioning system 
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Topping up the air-conditioning sys- 
tem 

Note 

There is not sufficient refrigerant in the system 
if gas bubbles are visible in the sight glass of 
the fluid reservoir when the air conditioning 
system is switched on. 

1 . Syphon off the fluid from the air-conditioning 
system. 

2. Determine the volume of the refrigerating oil 
which is syphoned off as well. 

3. Fill system with new refrigerating oil. 

4. Evacuate. 

5. Check system for leaks. 

6. Fill with prescribed filling quantity. 


Filling the service unit with refriger- 
ant 

1 . Connect the refrigerant bottle with the re- 
frigerant inlet connection piece (12). 

2. Open the valve on the refrigerant bottle and 
shut-off valve 10. 

3. Switch on the service unit with the main 
switch (16). The green pilot lamp lights up. 

4. If there is sufficient refrigerant in the service 
unit, close the bottle valve. The system 
switches off automatically when the refriger- 
ant has been syphoned off up to the bottle 
valve. 

5. Close the refrigerant inlet shut-off valve (10). 


Empty the service unit 
Note 

If the filling cylinder is full of refrigerant and it 
is necessary to syphon off more refrigerant, 
the clean refrigerant can be filled into a re- 
frigerant bottle. Pay attention to the maximum 
filling weight. The 

refrigerant bottle must not be overfilled. 

1 . Connect the refrigerant bottle with the re- 
frigerant outlet connection piece (13). 

2. Increase the pressure in the filling cylinder 
to approx. 8 bar by cleaning the refrigerant. 

3. Open the bottle valve and refrigerant outlet 
shut-off valve (11). 

4. After completing emptying, close the bottle 
valve and shut-off valve. 

Note 

Do not empty the filling cylinder completely, 
otherwise moisture may enter the service unit. 
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Cleaning the refrigerant 
Note 

If the syphoned -off refrigerant is heavily con- 
taminated, it must be pumped through the fil- 
ter systems several times. 

The cleaning condition can be seen at the 
moisture indicator (14). 

1 . Open the filling cylinder shut-off valve (22). 

2. Switch on the service unit. The green pilot 
lamp lights up. 

3. After cleaning the refrigerant (condition 
shown by the moisture indicator), close the 
shut-off valve). 

Note 

The unit switches off automatically when all re- 
frigerant has been pumped into the filling cyl- 
inder (red pilot lamp lights up). The pressure 
in the filling cylinder increases. 
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No. 

Desc ri pt ion 

Oty. 

Note When 
I Removing In si. allium 



Special 

In si rue 1 ions 








■ - 




1 

Knob 

1 






9 

Center vent 

1 

Don' t break off 
mountine pins 






Connecting hose io 
jUove box 

1 

Replace, 

if 

necessary 



4 

Connecting hose between 

1 

Replace , 

if 

necessary 




instrument nanel/side 








vent and heater /air 








cond. 








Connecting hose between 

1 

Replace, 

if 

necessary 




instrument panel /side 








vent and heater/air 








cond. 







fi 

Screw 4,2 x \) r 5 

4 






7 

Washer 

Defroster vent, right 

4 
1 






\) 

Defroster vein , left 

1 






10 

Self- locking nut 

2 

Replace, 

if 

necessary 



li 

Screw 5 x 20 

2 






12 

Washer 

4 






13 

Cap nut 

2 






14 

Cable holder 

1 






15 

Nut 

6 






16 

Lock washer 

4 






17 

Washer 

6 






18 

Reinforcement 

1 






V) 

ReTnininfT nlate 

2 






20 

Heater/air cond. 

1 
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No 

Dpscrinl i on 

Otv 

Note When 
Removing Installing 

Special 
Instructions 

21 

Seal 

1 

Paste oit body 


22 

Screw 

2 



23 

So re w 

1 



24 

Blower 

1 


[ 
i 

2f> 

Air distribution housing 

1 

In addition to seal, 

al^n ikp n on — h^s rri prt i n o 

seaUni 

! 

26 

Shut- off flap 

1 



27 

Blower switch shaft 

1 



28 
29 

Adapter for air duct 
Escutcheon 

2 

2 



30 

Side vent, right 

1 



31 

Side vent, left 

1 
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REMOVING AND INSTALLING HEATER/AIR CONDITIONER 


Rem o v i n g 


1. Discharge air conditioner. 


2. Disconnect battery ground strap from body. If 
car has electric seats, run back seats all the 
way to facilitate work. 


3, Pull off impact pad from steering wheel and 
remove horn wires. Mark position of steering 
wheel to steering shaft. Unscrew nut and take 
off steering wheel with washer. 


4. Remove cover underneath instrument cowl 
(only on new models) and cover underneath 
steering column switch. 



5. Loosen mounting screw for steering column 
switch. 
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6. Remove instrument cowl mounting screws. 



7. Lift instrument cowl, pull off plugs and re- 
move steering column switch. 



Air Conditioner 



8. Remove 5 switches from instrument cowl by 
pulling off switch knobs, compressing spring 
clips, pulling out switches and pulling off 
plugs. 



9, Pull out plugs from receptacles on back of 
instrument cowl (printed circuit) and lift off 
instrument cowl. Mark plugs for reinstallation. 


10. Remove kick plate at accelerator pedal Detach 
side trim panels from center console. Remove 
carpet sections and insulation sheets. 
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11. J ake off tray and glove box. Remove shift 
lever knob and dust cover. 


12. Pull off rotary knob for center vent. Pull out 
center vent withoug twisting or turning 
(danger of breaking off mounting pins). 



13. Remove center console mounting screws in 
recess of center nozzle and right mounting 
screw in glove box opening. 



14. Remove remaining center console mounting 
screws on frame tunnel at left and right sides 
as well as on instrument panel. Remove radio 
mounting nut on holder (nor applicable to plug- 
in version). 

Disconnect or pull off following plug connectors 
or plugs. 

Emergency flasher light switch, ashtray, radio, 
clock, seat belt light (double indicator lamp), 
heater/fresh air control switch, central warning 
panel (check buttons on new models), blower 
switch, power windows, electric sun roof. 



15. Disconnect vacuum lines from control switch 
by disengaging spring clips and pulling off 
adapter 
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Air Conditioner 


16, Disconnect cable from heater flaps on heater/ 
air conditioner unit. 


19, Disconnect steering protection tube from 
instrument panel (3 fillister head screws). 



17. Pull out cable for heater flaps, which is routed 
between instrument panel and heater/air 
conditioner, and lift off center console. 



20. 


Unscrew mounting screws of instrument panel 
(2 each on left and right sides). Pull off hoses 
for side ventilation. Remove hose clips 
(holding vacuum hoses). 


18, Unscrew holder from control unit for tempostat 
cruise control and receiver of radio, and tilt 
off to the right side. 
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21. Pull off yellow and green vacuum hoses from 
vacuum boxes of footwell flap and defroster 
flaps. Remove instrument panel. 


23. Remove cover over blower. 




22. Remove connecting hoses between side 
nozzles/glove box nozzle and heater/air 
conditioner. Remove defroster nozzles. 


. Remove two screws on rubber connector 
between blower and heater/air conditioner. 
Pull off wires from temperature switch. 
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25. Pry off wiper linkage from wiper motor 
(facilitates assembly). Pull off plugs from 
resistor block/safety switch and vacuum 
hose {Violet) from vacuum unit of main 
shut- off flap. Unscrew and plug low pressure 
and high pressure lines on expansion valve for 
air conditioner. Detach coolant hoses from 
heat exchanger. 


Installing 





1. Replace Orings on air conditioner, install air 
conditioner, center and tighten screws. 


2. lnii.aH water drain hose on toot well housing, 
l ighten hose clamp. 



Remove mounting nuts from heater/air 
conditioner. Pull off water drain hose. Lift 
out heater/air conditioner. 


3. Install holder for control unit, automatic 
control and radio receiver. 
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4, Connect lines on expansion valve , coolant 
hoses, vacuum hose of main shut- off flap, 
plugs on resistor block/safety switch and 
wires on temperature switch. Connect wiper 
linkage. 

5. Connect service unit. Quick flush air condi- 
tioner. 



6. Install rubber connector between blower and 
heater/ air conditioner with a suitable adhesive, 
e.g. Loctite Super Bonder 414. 



7. Install cover over blower. 


8. Attach connecting hoses for side and glove box 
ventilation on heater/air conditioner. Install 
defroster vents. 

9. Install instrument panel. Attach connecting 
hoses for side ventilation. 


10. Install steering protective tube on instrument 
panel. Do not yet tighten the three socket 
head screws. 

11. Connect yellow hose for vacuum unit of 
foot well flap, green hose for vacuum unit 
of defroster Hap and fasten vacuum hoses on 
instrument panel with clips. 

12. Install center console on frame tunnel. Push 
in cable for heater flaps between instrument 
panel and heater/air conditioner. Mount 
vacuum hoses on control switch. 

13. Connect power seats and radio, or install. 
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14, Tighten center console screws, starting at 
center nozzle/instrument panel. 


15. Attach cables for heater flaps. 



18. Install instrument cowl (incl. steering column 
switch and covers). When installing switches, 
be careful not to mix up plugs for front fog 
light and tail fog light switches'. Plug with 
black /violet wire belongs to front fog light 
switch. Align instrument cowl with instrument 
panel and tighten mounting screws (3 fillister 
head screws) of steering protective tube. 


19. Mount electric wires on holder of tempostai 
control with clips. 


20. Connect battery. If applicable, insulate glove 
box light wires. Check function of heater, 
fresh air supply, air conditioner and electric 
system. Add coolant for engine cooling system. 


21. Install side trim panels on center console and 
tread protection plate at height of accelerator 
pedal. Install floor carpets and insulation 
sheets, Install steering wheel. 


16. Install shift lever knob with dust cover. For 
new version (large opening in shift lever 
area) first mount dust cover with shift lever 
knob on frame. Push shift lever knob on to 
shift lever, Engage frame on center console. 


22. Install glove box. Fit and adjust lid. Install 


17. Install center nozzle and rotary knob. Charge 
air conditioner. 
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REMOVING AND INSTALLING BLOWER 


Removing 


1. Pull off ignition key. Mark position of engine 
hood and remove engine hood. 


2. Take off right windshield wiper arm. 


3. Remove cover above blower. Unscrew mount- 
ing screws from apron outer section on fenders 
of left and right sides. 



4. Open rubber connector between blower and 
heater/air conditioner. Don' t pull off rubber 
connector from heater/air condiiioner 
(sealed). 


5. Disconnect blower wire harness at plug 
connector. 


6. Remove three mounting screws from blower. 

a) To accomplish this, open flap of intake 
housing (move control switch lever to 
"AIR COND. "). Unscrew mounting screw 
with a screwdriver inserted through open 
flap. Cars without an air conditioner have 
a hole in the intake housing, which is 
sealed with a plug. 



b) Unscrew screw on inside of blower housing 
and screw on outside of blower housing. 
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Valves 6 and 7 must never be opened simul- 
taneously when the compressor is running. 


Note 


5. Observe the sight glass in the fluid reservoir. 
The filling operation is complete if no gas 
bubbles are formed. 


Flushing the air-conditioning system with refrigerant R 12 


If humidity has entered the system during as- 
sembly of the air-conditioning system or as re 
suit of replacement of individual parts, the fol- 
lowing procedure must be followed when re- 
filling the system: 


5. Syphon off the refrigerant. 


6. Fit new fluid reservoir. 


7. Evacuate. 


8. Fill 


1. Connect the service unit. 

2. Evacuate. 

3. Fill approx. 500 g refrigerant. 

4. Switch on the air-conditioning system and 
allow the compressor to run for approx. 1 
min. Ensure that valves 6 and 7 are closed 
on the service unit. 


Flushing the air-conditioning system 87-15 
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Installation work on the air-conditioning system 


Service unit SECU 



m 


303-87 
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1 - Pressure gauge, low-pressure 

2 - Pressure gauge, high-pressure 

3 - Torrmeter 

4 - Shut-off valve, low pressure (blue) 

5 - Shut-off valve, high-pressure (red) 

6 - Shut-off valve, torrmeter (black) 

7 - Shut-off valve, vacuum pump (yellow) 

8 - Connection piece, low-pressure 

9 - Connection piece, high-pressure 

10 - Shut-off valve, refrigerant inlet 

1 1 - Shut-off valve; refrigerant outlet 

12 - Connectiong piece, refrigerant inlet (from 

refrigerant botttle) 

13 - Connection piece, refrigerant outlet (to 

refrigerant bottle) 

14 - Moisture indicator 

15 - Drain valve, refrigerating oil 

1 6 - Main switch 

1 7 - Operating hours counter 

18 - Pilot lamp, yellow 

19 - Pilot lamp, red 

20 - Pilot lamp, green 

21 - Pressure gauge, filling cylinder 

22 - Shut-off valve t filling cylinder 

23 - Filling cylinder with weight scale 


Installation work on the air-conditioning system 
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Installation work with intervention in the refrigerant system 


The contents of the air-conditioning system 
must be disposed of in accordance with the 
relevant regulations before all work on the air- 
conditioning system which necessitates open- 
ing of the refrigerant system. The safety regula- 
tions must also be observed. 

Dirt and moisture must be kept out of the 
piping system of the air-conditioning system. 
Extreme cleanliness must therefore be ob- 
served for all work. No parts of the system 
must be cleaned inside with hot steam under 
any circumstances. Only nitrogen must be 
used for cleaning. 


General work sequence 

1. Syphon off refrigerant. 

2. Remove faulty parts. 

3. Evacuate. 

4. Check system for leaks. 

5. Flush with refrigerant. 

6. Syphon off system again. 

7. Evacuate. 


When replacing a component, all openings 
must be sealed with a suitable stopper. 


8. Fill. 
Note 

Pay attention to sealing rings when discon- 
necting or connecting the hose connections. 
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Syphoning off refrigerant 

1 . Connect the service unit to the system. 
Note 

Check on the fluid reservoir whether the sight 
glass is still transparent. If the sight glass is 
discolored brown on the inside, the refrigerant 
should be pre-filtered by a cleaning drier in- 
stalled inbetween in the extraction hose. In 
this case, syphon off via the high-pressure 
side only. 

2. Open the low-pressure shut-off valve (4), 
high pressure shut-off valve (5) and refriger- 
ant inlet shut-off valve (8). 

3. Turn, the main switch (16) fully to the right. 
The green pilot lamp lights up. 

Note 

The syphon ing-off operation takes place auto- 
matically. The unit is switched off when all re- 
frigerant has been syphoned out of the circuit. 
The red pilot lamp then lights up. 

4. Close shut-off valves 4, 5 and 8. 

5. Open the refrigerating oil drain cock (15) 
and drain off syphoned-off refrigerating oil. 

6. Determine the volume of the refrigerating oil. 


Note 

Do not use syphoned-off refrigerating oil again. 

7. Fill In new refrigerating oil (syphoned-off 
volume + 10 cm 3 ) 

Filling with refrigerating oil 

1. Unscrew the red hose on the service unit at 
connection piece 9 and hold in the con- 
tainer with new refrigerating oil. 

2. Switch on the vacuum pump. 

3. Open the shut-off valves for low pressure (4) 
and vacuum pump (7). 

Note 

Refrigerating oil is now sucked into the sys- 
tem via the high-pressure side. 

4. After filling the system with the refrigerating 
oil, close the shut-off valves and switch off 
the vacuum pump. 


Installation work on the air-conditioning system 
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Evacuating the air-conditioning sys- 
tem 

1 . Syphon off any existing pressure. 

2. Switch on the vacuum pump (turn the main 
switch to the left). 

3. Open the shut-off valves for low pressure 
(4), high pressure (5), torrmeter (6) and 
vacuum pump (7). 

4. Leave the vacuum pump switched on for at 
least 15 min. 

5. Close shut-off valves 6 and 7 at a pressure 
of approx. 0.1 bar (absolute) 


Flushing the air-conditioning system 
Note 

Flushing the air-conditioning system serves 
the purpose of drying the circuit. 

1. Evacuate. 

2. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

3. Allow refrigerant to flow in until a pressure of 
approx. 2 bar (absolute) is indicated. 

4. Close shut-off valves 5 and 1 1 , 


5. Shut-off refrigerant again. 

6. Switch off the vacuum pump. 

6. Evacuate. 

Note 

If the vacuum cannot be reached or can be 
reached only after a very long time or if the 
pressure increases to over 0.2 bar (absolute) 
approx. 10 minutes after switching off the 
pump, the circuit possesses a leak and must 
be sealed. 
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Filling the air-conditioning system 
Note 

The air-conditioning system must be 
evacuated and filled. There must be sufficient 
refrigerant in the filling cylinder. Top up if nec- 
essary. 

1 - All valves on the service unit must be 
closed. 

2. A pressure of approx. 7 bar is required to fill 
the system. If the pressure is lower, the pres- 
sure can be increased by cleaning the re- 
frigerant (refer to 

Page 87 - I6g). If the pressure is higher 
than 10 bar (end of the weight scale), the 
pressure in the filling cylinder can be 
lowered by opening the shut-off valve 22. 

Note 

The pressure increases by approx. 1 .5 bar in 
10 minutes. 

3. In accordance with the value read off on 
pressure gauge 21 , adjust the rotary scale 
of the filling cylinder so that the value 
specified on the top edge of the scale stops 
over the sight glass. 

Note 


4. Set the required refrigerant quantity on the 
filling cylinder with the rubber ring (differ- 
ence with respect to the refrigerant level in 
the filling cylinder). 

5. Open the shut-off valves for high pressure 
(5) and the refrigerant outlet (11). 

6. Observe the fluid level in the sight glass of 
the filling cylinder Close shut-off valves 1 1 
and 5 when the fluid level has reached the 
setting ring. 

7. Check the refrigerating output (refer to Page 
87-116). 

8. Disconnect filling hoses at compressor, 

9. Screw protective caps onto the valves. 


It must be noted that the rotary scale is de- 
signed for use of different refrigerants. The re- 
frigerant designations are specified at the bot- 
tom scale edge. 

Only the scales for R12 are applicable for ve- 
hicle air-conditioning systems. 
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Topping up the air-conditioning sys- 
tem 

Note 

There is not sufficient refrigerant in the system 
if gas bubbles are visible in the sight glass of 
the fluid reservoir when the air-conditioning 
system is switched on. 

1 . Syphon off the fluid from the air-conditioning 
system. 

2. Determine the volume of the refrigerating oil 
which is syphoned off as well, 

3. Fill system with new refrigerating oil 

4. Evacuate. 

5. Check system for leaks, 

6. Fill with prescribed filling quantity. 


Filling the service unit with refriger- 
ant 

1 . Connect the refrigerant bottle with the re- 
frigerant inlet connection piece (12). 

2. Open the valve on the refrigerant bottle and 
shut-off vaive 10. 

3. Switch on the service unit with the main 
switch (16). The green pilot lamp lights up. 

4. If there is sufficient refrigerant in the service 
unit, close the bottle valve. The system 
switches off automatically when the refriger- 
ant has been syphoned off up to the bottle 
valve. 

5. Close the refrigerant inlet shut-off valve (10). 


Empty the service unit 
Note 

If the filling cylinder is full of refrigerant and it 
is necessary to syphon off more refrigerant, 
the clean refrigerant can be filled into a re- 
frigerant bottle. Pay attention to the maximum 
filling weight. The 

refrigerant bottle must not be overfilled. 

1 . Connect the refrigerant bottle with the re- 
frigerant outlet connection piece (13), 

2. Increase the pressure in the filling cylinder 
to approx. 8 bar by cleaning the refrigerant. 

3. Open the bottle valve and refrigerant outlet 
shut-off valve (11). 

4. After completing emptying, close the bottle 
valve and shut-off valve. 

Note 

Do not empty the filling cylinder completely, 
otherwise moisture may enter the service unit. 
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Cleaning the refrigerant 

Note 

If the syphoned-off refrigerant is heavily con- 
taminated, it must be pumped through the fil- 
ter systems several times. 

The cleaning condition can be seen at the 
moisture indicator (14). 

1. Open the filling cylinder shut-off valve (22). 

2. Switch on the service unit. The green pilot 
lamp lights up. 

3. After cleaning the refrigerant (condition 
shown by the moisture indicator), close the 
shut-off valve). 

Note 

The unit switches off automatically when all re- 
frigerant has been pumped into the filling cyl- 
inder (red pilot lamp lights up). The pressure 
in the filling cylinder increases. 


Installation work on the air-conditioning system 

Printed in Germany - XXIV, 1969 


87- 16g 


928 


Air Conditioner 


87 


7. Close main shut- off flap. Lift apron outer 
section. Lift out blower. 


REMOVING AND INSTALLING AIR 
DISTRIBUTION HOUSING 


Note 


Be careful not to damage apron outer section. 


Removing 



Installing 


1. Disconnect battery ground 


2. Remove blower. 


3. Disconnect vacuum hose from vacuum unit of 
control flap (only air conditioner) at connector 
of hoses. 


4. Remove cover from central fuse/relay plate 
in footwell of passenger' s side and tray. 



Seal rubber connector between blower and 
heater/air conditioner with a suitable adhesive, 
e. g. Loctite Super Bonder 414. 
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5. Remove mounting nuts and screws from central Installing 
fuse/relay plate. Lower central fuse/relay 
plate. 



6. Lift out air distributor housing after removal 
of mounting nuts. 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Self- locking nut 

2 

Replace, if necessary 


2 

Washer 

4 



3 

Screw b x 20 

9 



4 

Hose clamp 

1 

Replace, if necessary 


5 

Water drain hose 

1 

Check for damage and 

° * 

position correctly 


6 

Pin 

1 



7 

Push nut 

1 

Replace 


8 

Pootwell housing 

1 




Foot well flap 

1 



10 

Expansion valve 

1 

Replace all 4 0- rings 


11 

Oring 

2 

Replace 


12 

Screw 

2 



13 

Temperature switch 

1 



14 

Screw 

1 



15 

Capillary guide tube 

1 



16 

Push nut 

3 

Replace (same as 
no. 39) 


17 

Rubber washer 

3 



18 

Vacuum unit for de- 
froster vents 

1 

Check operation 


19 

Clamp 

2 

Replace, if necessary 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Speci al 
Instructions 

20 

Clip 

s 

Replace, if necessary 


21 

Housing, rear 

1 



22 

Cord seal 

1 

Replace 


23 
24 

Cord seal 
Heater core 

1 
1 

Replace 


2o 

Plap housing 

1 



26 

Evaporator core 

1 



27 
28 

f lousing, front 
(trommel (heater core) 

1 

2 

position correctly 


O: j 

.i__J r f 

( i r it r i n 1 1 e I ' p v a DO r ai o r 

1 

Position correctly 



core) 





Sc re w 

9 



31 

W as her 

f i 



L 1 O 

Resistor block /safely 
switch 

Push nut 

1 

f : 

Replace (same as 
no. 42) 



Do Truster 11 a p lever 
riap shah 

J 
i 

Same as no. 43 



Sleeve 

1 



O 1 

lUtshiiie 

■„> 




"X ! i roster I Lap 


posjt io;i correct ly 



Pus!: nut 

* 

',! 

Replace ( sa i ! k- as 
no. it:) 

| 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

40 

Rubber washer 

3 



41 

Vacuum unit for 
shut- off flap 

1 

Check operation 


42 

Push nut 

1 

Replace (same as 
no. 33) 


43 

Shut- off flap lever 

1 

Same as no, 34 


44 

Rubber connector 

1 



45 

Push nut 

3 

Replace 


46 

Rubber washer 

3 



47 

Vacuum unit for 
footwell flap 

1 



48 

Outlet neck 

1 
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DISASSEMBLING AND ASSEMBLING HEATER/EVAPORATOR 


Disassembling 


1, Take off expansion valve. Remove temperature 
switch and pull out capillary tube from guide 
tube carefully. Remove capillary tube. Dis- 
connect vacuum unit from defroster flaps. 



3. Pry off retaining clips and remove sealant from 
joint. Take apart heater/evaporator and remove 
interior parts. 



2. Remove pins on vacuum unit of footwell flap. 
Pry off push nut uniformly and remove foot- 
well housing with footwell flap. 



Asse m bl ing 


Seal joint between front housing and rear housing 
sections. 
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REMOVING AND INSTALLING CONDENSER FAN 


li Remove air inlet grill. 


4. Loosen wire harness on lock cross member 
and remove cover. 


2. Pull off hose clamps on radiator. Disconnect 
wire plugs. Unscrew left and right brackets 
on condenser. Unscrew upper fan mountings. 




3. Unscrew lower mounting. 



5. Pull out fan from top. Be careful not to 
damage fins of condenser. 
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REMOVING AND INSTALLING RECEI V ER- DRIER 


1. Discharge air conditioner. 


2. Remove air inlet grill. 


3. Remove upper and lower condenser fan mountings 
and push fan to one side. 


4. Pull off wire plugs for temperature and low 
pressure switches. Unscrew right bracket for 
condenser. 



6. Remove receiver-drier. 
54 £ 







•1:'. 

i 









Install new receiver-drier and charge air condi- 
tioner. 


5. Remove hose at top of receiver- drier. 
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REMOVING AND INSTALLING CONDENSER 


1. Discharge air conditioner. 


6. Remove low pressure switch on receiver- drier. 


2. Remove air inlet grill. 


3. Remove condenser fan. 


4. Loosen upper left and right brackets on lock 
cross member and turn to on e side. 



5. Remove hose lines at top of condenser and on 
receiver- 
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7. Remove lower mounting screws on condenser. 
Pull out condenser with receiver- drier from 
above. 



8. Take off receiver-drier. 
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REMOVING AND INSTALLING COMPRESSOR 


Removing 


1. Discharge air conditioner. 4. Remove holder from condenser at top right. 
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Installing 



6. Pull off wire plugs of magnetic clutch. Remove 
compressor mounting bolts and remove com- 
pressor with hoses. 


7. Remove hoses and insert plugs in connections and 
lines. 


New compressors are under pressure. Consequently 
unscrew plugs slowly until refrigerant is heard to 
have escaped. Remove plugs only after releasing 
pressure. 


Install and tighten hoses prior to installation. 



Charge air conditioner, 
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TOOLS 



No. 

Description 

Special Tool 

Remarks 

1 

Holding wrench 

95458-02070 


2 

Holding wrench 


Local manufacture from 924 




Sankyo compressor 

3 

Puller 

95456-03064 


4 

Woodruff key puller 

95456-21060 


5 

Thrust washer puller 

95456-03060 


6 

Seal puller 

95456-02060 


7 

Oil pipe pulling hook 


Local manufacture 

8 

Seal installer 

95456-08010 


9 

Thrust washer installer 


Local manufacture 

10 

Thrust washer pad 

95456-09010 


11 

Holding rails 

VW 457/1 

For removing and installing bearing 

12 

Thrust pad 

VW 195 

To remove bearing 

13 

Thrust pad 

■ . 

VW 472/1 

To remove bearing 
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No. 

Description 

Qty. 

Note When 

Dp rpnv i ntJ Tn^Tallint? 

Special 

Tnct rue T i nn 

1 

Nut 

1 

Tighten to 17 Nm 
(12 ft lb) 


2 

Lock washer 

1 



3 

Clutch plate 

1 

Check for damage 


4 

Set of shims 

1 

Adjust play between 
pulley and coupling 
to 0. 4 - 1.0 mm 
(0, 016 - 0, 040 in. ) 


5 

Circlip 

1 

Bevel faces shaft end 


6 

Pulley 

1 

Replace pulley assemb 
ly with ball bearing, 
if friction surface is 
worn or oil splattered 


r 

i 

Circlip 

1 

Bevel faces shaft end 



Coil unit 

1 

3. 7 ohm resistance 



Circlip 

1 



10 

Spacer 

1 



11 

Ball bearing 

2 



12 

Dust ring 

1 



13 

Oil filler plug 

1 

Tighten to 15 Nm 
(11 ft lb) 


14 

Seal 

1 



15 

Woodruff key 

1 



16 

Circlip 

1 
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No. 

Description 

Qty* 

Note When 
Removing Installing 

Special 
Instructions 

17 
18 

Thrust washer 
Seal 

l 
l 

Don* t damage sealing 
surfaces. Check for 
scratches, replacing 
both parts if necessary. 
Lubricate with refriger- 
ant oil 


19 

O-ring 

l 



20 

Screw 

4 

Tighten to 26 Nm 
(19 ft lb) 


21 

Housing cover, rear 

1 



22 

O-ring 

2 



23 

Oil pump outer race 

1 



24 

Oil pump inner race 

1 



25 

Dowel pin 

4 



26 

Valve plate gasket 

2 



27 

Valve plate, rear 

1 



28 

Suction valve 

2 



29 

Cylinder gasket 

2 



30 

Valve plate, front 

1 



31 

Oil suction tube 

1 



32 

O-ring 

1 



33 

Cylinder block 

1 


Must not be dis- 
assembled 

34 

O-ring 

1 



35 

Housing cover, front 

1 



36 

Housing 

1 



37 

Screw 

2 

Tighten to 19 Nm 
(14 ft lb) 


38 

Discharge service valve 

1 

- 

■ 
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No. 


39 


40 


41 


Description 


O-ring 


Suction service valve 


O-ring 


42 Cap, suction valve 


43 


44 


45 


46 


47 


Cap, discharge valve 


Cap 


Valve core 


Safety valve 


Seal 


Qfy- 


2 
2 
1 
1 


Note When 
Removing Installing 


Special 
Instructions 
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DISASSEMBLING AND ASSEMBLING COMPRESSOR 


Removing and Installing Magnetic 
Clutch 


1. Counterhold with correct wrench depending 2. Remove clutch plate with puller, 

on version to loosen or tighten mounting nut. 



3. Remove ball bearing. 



4. Install ball bearing. 



5, Play between clutch plate and pulley is 
0.4 to 1. 0 mm (0. 016 to 0. 040 in. ). 

1 



If necessary, adjust play with set of shims. 



Disassembling Compressor 
Note 

Remove any plugs from line connections to let 
residual gas escape. 

1. Drain refrigerating oil (never reuse). 

2. Remove woodruff key with woodruff key puller. 
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3. Pull out thrust washer wirh puller. 


4. Remove seal with puller. 






A - Thrust washer 
B - Puller 


5. Remove mounting bolts from rear housing 
cover. Take off housing cover, applying 
light taps with a plastic hammer when 
necessary. 
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6. Pull out oil suction tube with pulling hook. 



7. Remove cylinder block from housing. 



Note 

Never disassemble cylinder block! 


Air Conditioner 



Assembling Compressor 


Note 

Coat all gaskets and seals with clean refrigerat- 
ing oil prior to installation. 
(See page 87 - 01 for types of oil, ) 


I, Place O-ring in front of housing and push in 
cylinder block. 



2. Align cylinder block so that bore of oil 
suction tube faces down. 
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3. Place seal in assembly tool and push on to 


Turn seal on shaft with tool until seal engages. 



4. Guide in thrust washer with assembly tool 
carefully. 


5. Press in thrust washer with thrust pad and 
nut until groove for circlip is visible. 



Insert circlip and take off thrust pad. 


6, Install woodruff key by mounting clutch plate 
and driving in key. 
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7, Add refrigerant oil. 


Checking Volume of Oil in System 


8, Turn assembled compressor with a torque 
wrench. 

Torque must not exceed 17. 5 Km (12,5 ft lb). 


Note 


After installation of compressor and charging 
the system, run compressor 15 minutes at idle 
speed with magnetic clutch applied. 


There is no way of checking the oil level in the 
air conditioner compressor. The compressor of 
a newly installed air conditioner has a total oil 
volume of about 350 cc prior to initial operation, 
The refrigerant oil will be distributed throughout 
the system when operated for a while. The 
different parts will then have the following oil 
quantities: 


Condenser 

Evaporator 

Receiver- drier 
and lines 

Remainder in 
compressor 


approx. 30 cc/1 ounce 
approx, 60 cc/2 ounces 


approx. 10 cc/0, 34 ounce 


approx. 250 cc/8 ounces 


1, When replacing a condenser, evaporator, 
receiver- drier or lines, the amount of oil 
for the part concerned must be added to the 
system. To do this, remove compressor, 
unscrew oil drain plug and add refrigerant 
oil. 


2. Prior to installation of a new compressor in an 
already used air conditioner, remove enough 
oil from the compressor so that the total oil 
volume will again be about 350 cc/2 ounces. 

For example, if no other part is replaced be- 
sides the compressor, drain approx, 100 cc/ 
3. 4 ounces of oil from the new compressor. 
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REGULATORS AND CONTROL UNIT OF AUTOMATIC AIR CONDITIONER 


Control Switch (opened) Inside Sensor 



Air Conditioner 


9 28 


Solenoid Valves 



A - Footwell flap (yellow) 

B - Defroster flap (green) 

C - Center nozzle stage I (orange) 

D - Center nozzle stage II (brown) 

E - Mixing flap and heating valve (red) 

F - Fresh air bypass flap (blue) 



3. Loosen and remove control board (wires can 
remain connected) . 


4. Loosen and pull out control switch. Pull off 
plugs. 


Removing and Installing Control 
Unit 


Removing and Installing Control 
Switch 


1. 


1. Pry out center vent with a putty knife. 



2. Pull off cover frame starting at top. 


2. Unscrew front and rear mounting bolts. Pull 
out control unit downward and disconnect 
operating rod at bottom. 
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Removing and Installing Inside 
Sensor 


Note 


1. Remove control switch. 


2. Remove tray and glove box. 


Some cars since standard production of 1980 
models have an inside sensor with a separate 
blower. 


3. Unscrew trim panels on left and right sides of 
center console. 

4. Unscrew center console mounting screws on 
instrument panel and frame tunnel. Wires remain 
connected. 


5. Lift center console far enough and pull back 
toward rear so that inside sensor is accessible. 



6. Press out inside sensor from inside. 



This inside sensor is not available as a spare part. 
When installing a new inside sensor in these cars, 
the wires must be transferred in the multiple pin 
plug. Note colors of wires. 


Inside Sensor with Blower 
Beginning With February, 1981 


The mounting ring is pressed on and held in 
position by retaining tabs. 
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Removing and Installing Outside 
Sensor 


Outside sensor is located in fresh air hose of 3. Unscrew valve carrier (2 screws), 

alternator. 



Removing and Installing 
Vacuum Servo Solenoid Valves 


1. Remove tray. 

2. Unscrew trim panels on left and right sides of 
center console. 
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No. 

Description 

Oty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Center vent. 

1 



4 

Metal screw 
Mount ing part 
Operating lever 

1 

1 
1 



fi 

Plug 

1 



6 

Micros witch 

1 



7 
8 
9 

Micros witch holder 

Hoider 

Bolt 

1 

1 
1 



1 0 

J. V' 

T r\ t "■ 1/ \ a?" a c 1 "i ( j r 
J ,\) L 1\ YY els i r L:i 

9 



-X. _L 

Nut 

1 
± 



12 

\I ?\ c\ 1 1 1 m unit fnr 

center vent 

1 



13 

Holder 

1 



14 

Rivet 

3 



15 

Flap, center vent 

1 



16 

Pin 

1 



1 ^ 
i i 

Diisrimg 

Z 



18 

CI ip 

2 



19 

Crommet 

4 
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Check all functions of vacuum controlled flaps 
prior to installation of center console. For this 
purpose connect a vacuum hand pump in the 
suction line ahead of the check valve and build 
up a vacuum of about 400 mbar. 


The relation of the slide position of the control 
switch to the positions of the flaps is shown in the 
table below. 



Heater remains switches off 



o o o o o o 


Blower switch in off position 
Main shut-off flap 
Defroster flap 
Footwell flap 
Bypass flap 
Heater valve 


off 
off 

off 


on 


on 


Of! 


off 


max. 


on 


off 


on 
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3. Pull down pressure line, which does not re- 
quire loosening mounting clamp of lines. 
Connect 1.5 meter long high pressure hose 
no. 2 to pressure line using the hollow bolt 
and adapter no. 1 (seals required: 2x14x 
18 and 1 x 18 x 22 or 1 x 16 x 20). 



4. Screw connector with high pressure hose 
no. 5 on steering gear (seal required: 
14 x 18). 



5. Mount pressure gauge between high 
press re hoses and place on a base (e.g. 
toolbox) next to driver's door. 

Note 

Use adapter no. 4 for old version pressure 
gauge and connect high pressure hose no. 5 
on connection V of pressure gauge. 



6. Open shut-off value of pressure gauge 
(lever position l) r fill supply tank and bleed 
steering system (see page 48 - 8j). 

7. Check delivery pressure of power steering 
pump and system pressure (page 48 - 13). 


48-12 


Checking Hydraulic Function of Steering (Pressure Test) 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

21 

O-ring 7. 5 x 1. 8 

1 



22 

O-ring 7. 5 x 1. 8 

1 



23 

Suction line NW 13 

1 



24 

O-ring 14 x 1. 8 

1 



25 

O-ring 14 x 1. 8 

1 




Installing Pressure and Suction Lines 


1. Take 


e cover. 


Remove plug on radiator and screw in tempera- 
ture switch (torque: 39 Nm or 3.9 kpm). 
Connect provided plug with protective sleeve. 


2. Remove air cleaner. 


3. Unscrew guard underneath radiator. 


4. Drain coolant from radiator. 


5. Unscrew air inlet grill. 
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7. Unscrew cover for tread plate in firewall. Pull 9, Guide large diameter suction line through 

out vacuum hoses and heater hoses from tread opening in firewall with connection end 

plate. Unscrew holder for heater hose. facing expansion valve and then position 

between engine and right wheel housing. 



8, Unscrew front right radiator hose. Disconnect 10. Route pressure line in the same manner, w he re- 

plug and plus terminal. Unscrew TCI control by pressure line is mounted above suction line, 

unii H Detach coolant hose at t- adapter under- 
neath cross member. Remove heater pipe with 
heater hose at firewall. 
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13. Position heater pipe line with hose above 
lines on wheel housing, 


15, Connect cover behind firewall on tread 
plate. Insert and connect heater and 
vacuum hoses. 


14, Place new mounting parts on lines and 
install nuts and screws. Align pipes and 
hoses, and tighten screws or nuts. 


16. Screw on cover of tread plate. 



Insert new vacuum line for bypass flap in 
intake housing through grommet provided in 
partition and connect. 
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3. Remove 
in place of 


. Install compressor pull 
tighten screws. 


4. Reinstall operating cylinder or cover. 


9 28 


Installing Pulley for Compressor 


1. Remove belts from power steering pump, 
air pump and alternator. 


2. Unscrew clutch operating cylinder (or cover 
for cars with automatic transmission) and 
install tool for holding flywheel with same 


screws. 
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No, 

Description 

Qty. 

Removing 

Note When 

Installing 

Special 
Instructions 

-I 

1 

Nut M 8 

1 


i ignt en to 1 i N m 
(1.7 kpm) 


2 

Lockwasher 

1 





Coupling 

1 




4 

Set of shims 

1 


Adjust play between 
pulley and coupling 
to 0, 4 - 1, 0 mm 


5 

Circlip 

1 




6 

Pullev 

1 




n 

/ 

Circlip 

1 




V) 

Coil unit 
Phillips screw 

1 
1 




10 

Compressor 

1 
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No. 


Description 


Qty. 


Note When 
Removing Installing 


Special 
Instructions 


2 

3 


6 


8 


10 
11 
12 
13 
14 
15 
16 
17 
18 


Bolt M 10 x 25 
W as her 
Nut M 10 
Washer 
Washer 

Bolt M 10 x 40 
Compressor 
Hose NW 13 
Hose NW 10 
Bolt M 8 x 22 
W asher 
Strut 

Bolt M 8 x 20 

Washer 

Bolt M 8 x 22 

W asher 

Washer 

Compressor console 


2 
1 
1 


1 
1 

1 
1 
1 
1 

2 
2 


2 
2 
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Installing Compressor Console and 
Compressor 


1. Remove air pump without air cleaner. 


2. Bolt console at tapped holes provided for this 
purpose. 


5. New compressor is under pressured 

Unscrew plugs on compressor slowly and listen 
for escaping refrigerant. Remove plugs only 
after releasing pressure. 



3. Replace air pump strut by shorter version. 


6. Connect and tighten 
to installation. 


on compressor prior 



4. Install air pump. 
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7. Install compressor in console. Route hose on 
suction side up and connect on suction line. 
Route hose on pressure side toward front between 
wheel housing and radiator. 



8. Install belts in order of compressor, alternator, 
air pump and power steering pump, and tighten. 
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No, 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Screw xVl o x 12 

z 



2 

T 1 1_ 

Lockwasher 

2 



r--i 

3 

Self locking nut ivl b 

1 

iignten to jl u JNm 
(1,0 kpm) 


4 

Screw M 6 x 25 

1 



5 

W asher 

1 




Rubber washer 

1 



7 

Pan 

1 



8 

Nut M 6 

2 



9 

Lockwasher 

2 



10 

Washer 

2 



11 

Rubber pad 

2 



12 

Nut M 6 

2 



13 

Lockwasher 

2 



14 

Washer 

2 



15 

Tank 

1 



16 

Oring 10, 6 x 1. 8 

1 



17 

Low pressure switch 

1 

Tighten to 18 Nm 

(I. o Kpmj 


18 

Temperature sensor 

1 

j ignten to ^ iNm 
(0. 4 kpm) 


19 

Nut M 6 

2 



20 

Lockwasher 

2 



21 

Washer 

2 



22 

Screw M 6 x 16 

2 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

23 

Washer 

2 



24 

Screw M 6 x 20 

2 

Tighten to 8 Nm 
(0, 8 kpm) 


25 

Washer 

2 



26 

Rubber grommet 

2 



27 

Holder, right 

1 



28 

Holder, left 

1 



29 

Screw M 6 x 20 

2 



30 

Washer 

2 



31 

Rubber grommet 

2 



32 

Condenser 

1 



33 

O-ring 10. 6 x 1. 8 

1 



34 

Clamp, right 

1 



35 

Clamp, left 

1 
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Installing Condenser and Fan 


1. Install temperature switch on tank. 3. Install rubber grummets in holes provided in 

cross member. 



Note 

Be careful not to damage condenser plates! 
Straighten deformed plates with a plate comb. 
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8. Loosen wire harness on lock cross member and 
take off cover. 

6. Bolt condenser from below. 



9. Screw rubber pad for fan on lock cross member. 
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10. Mount wire harness on fan housing with a strap. 



11. Install fan from above carefully, to prevent 
damaging the condenser plates. 


12. Bolt fan from below. 



13. Bolt fan from above- 
Bolt condenser at top with left and right 
holders. Connect low pressure switch, 
temperature switch and fan with wire harness. 
Hold wire plugs on left and right sides with 
clamps. 



14. Secure wire harness and cover with straps. 
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Installing Electric Air Valve 
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3. Remove hose with t- adapter between throttle 
bypass valve and air guide housing. Take off 
t- adapter and shorten long hose by about 
30 mm. 


8. Install or tighten all removed or loosened 
parts. 


4. Mount electric air valve on cross member. 


Flush, drain and charge air conditioner according 
to instructions. 


5. Cut two hoses 9. 5 x 15. 5 to lengths of 150 
and 250 mm. 


Let compressor run 15 minutes at idle speed with 
magnetic coupling operated. 


6. Install hoses and connectors. 



Check air conditioner function and for leaks. 


7. Install wire harness, connecting both angled 
plugs on electric air valve. Screw wire clip 
on engine with standard ground wire. Connect 
plug from engine wire harness and insulated 
plug with magnetic coupling. 
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No. 

Description 

Special Tool 

Re marks 

1 

Holding wrench 

95458-02070 

Source of supply - see Workshop Hand- 
book 

2 

Holding wrench 


Local manufacture from 924 Sankyo 
compressor 

3 

Puller ! 

95458-03064 


4 

Woodruff key puller 

95456-21060 


5 

Thrust washer puller 

95456-03060 


6 

Seal puller 

95456-02060 


7 

Oil pipe pulling hook 


Local manufacture 

8 

Seal installer 

95456-08010 


9 

Thrust washer installer 


Local manufacture 

10 

Thrust washer pad 

95456-09010 


11 

Holding rails 

VW 457/1 

For removing and installing bearing 

12 

Thrust pad 

VW 195 

To remove bearing 

13 

Thrust pad 

VW472'1 

To remove bearing 


^ 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Nut 

1 

Tighten to 17 N m 
(1. 7 kpm) 


2 

Lockwasher 

1 



3 

Coupling 

1 

Check for damage 


4 

Set of shims 

1 

Adjust play between 
pulley and coupling 
to 0. 4 - 1.0 mm 


5 

Cirelip 

1 

Bevel faces shaft end 


6 

Pulley 

1 

Replace pulley assemb- 
ly with ball bearing, 
if friction surface is 
worn or oil splattered 


7 

Cirelip 

1 

Bevel faces shaft end 


S 
9 

Coil unit 
Cirelip 

1 
1 

3. 7 ohm resistance 


10 

Spacer 

1 



11 

Ball bearing 

2 



12 

Oust ring 

1 



13 

Oil filler screw 

1 

Tighien to 15 Nm 
(1. 5 kpm) 


14 

Seal 

1 



15 

Woodruff key 

1 



16 

Cirelip 

1 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 n 
1 i 

Thrust washer 

1 

Don t damage sealing 
surfaces. Check for 


1 o 
XO 

Seal 

1 

scratches, replacing 
both parts if necessary. 
Lubricate with refriger- 
ating oil 


1 Q 

0- ring 

1 




ocre w 

4 

lighten to 26 Nm 
(2, 6 kpm) 


21 

Housing cover, rear 

1 



22 

O-riag 

2 



23 

Oil pump outer race 

1 



24 

Oil pump inner race 

1 



25 

Dowel pin 

4 



28 

Valve plate seal 

2 



27 

Valve plate, rear 

1 



28 

Suction valve 

2 



29 

Cylinder gasket 

2 



30 

Valve plate, front 

1 



ol 

un suction tune 

l 



no 

O-ring 

1 



J3 

Cylinder block 

1 


Must not be 
disassembled 

34 

O-ring 

1 




noLEMUg cover, ironi 

1 



36 

Housing 

1 



37 

Screw 

2 

Tighten to 19 Nm 
(1. 9 kpm) 


38 

Pressure connection 

1 
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No. 

Description 

Qty- 

Note When 
Removing Installing 

Special 
Instructions 

39 

O-ring 

1 



40 

Suction connection 

1 



41 

O-ring 

1 



42 

Plug, suction end 

1 



43 

Plug, pressure end 

1 



44 

Cap 

2 



45 

Spring valve 

2 



46 

Safety valve 

1 



47 

Seal 

1 





n- 


CM 


\ / 


100 
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DISASSEMBLING AND ASSEMBLING COMPRESSOR 


Removing and Installing Magnetic Coupling 


1. Counterhold with pertinent wrench depending 
on version to loosen or tighten mounting nut. 


2. Remove coupling plate with puller. 




3. Remove ball bearing. 
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4. Install ball bearing. 



5. Play between coupling plate and pulley is 0. 4 
to 1. 0 mm. 

1 



Air Conditioner 



If necessary, adjust play with set of shims. 



Disassembling Compressor 
Note 

Remove any plugs from line connections to let 
residual gas escape, 

1. Drain refrigerating oil (never reuse). 

2. Remove woodruff key with woodruff key puller. 
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5. Unscrew mounting bolts from rear housing 
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6. Pull out oil suction tube with pulling hook. 



7. Remove cylinder block from housing. 



Note 

Never disassemble cylinder block! 


Assembling Compressor 


Note 

Coat all gaskets and seals with clean refrigerating 

oil prior to installation. 

(See page 87 - 01 for types of oil). 


1. Place O-ring in front of housing and push in 
cylinder block. 



2. Align cylinder block thai bore of oil suction 
tube faces down. 
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3. Place seal in assembly tool and push on to input 
shaft. 

Turn seal on shaft with tool until seal engages. 



4. Guide in thrust washer with assembly tool care- 
fully. 



5. Press in thrust washer with thrust pad and nut 
so far, until groove for circlip is visible. 



Insert circlip and take off thrust pad. 


6. Install woodruff key by mounting coupling 
plate and driving in key. 
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REGULATORS AND CONTROL UNITS FOR AUTOMATIC AIR CONDITIONER 


Control Switch (opened) Inside Sensor 
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Solenoid Valves 



A - Footwell flap (yellow) 

B - Defroster flap (green) 

C - Center nozzle stage 1 (orange) 

D - Center nozzle stage II (brown) 

E - Mixing flap and heating valve (red) 

F - Fresh air bypass flap (blue) 


Removing and Installing Control 
Switch 


1. Press out center nozzle with a putty knife. 



2. Pull off cover frame starting at top. 


9 28 



3. Loosen and remove control board (wires can 
remain connected). 

4. Loosen and pull out control switch. Pull off 
plugs. 


Removing and Installing Control Unit 

1. Pull off both plugs. 

2. Unscrew front and rear mounting bolts. Pull 
out control unit downward and disconnect 
operating rod at bottom. 



87 - 84 Regulators and Control Unit of Automatic 

Air Conditioner 
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Removing and Installing Inside Note 
Sensor 

Some cars since standard production of 1980 

1 . Remove control switch. models have an inside sensor with a separate 

blower. 

2. Remove tray and glove box. 

3. Unscrew trim panels on left and right sides of 
center console. 


4. Unscrew center console mounting screws on 
instrument panel and frame tunnel. Wires re- 
main connected. 

5. Lift center console far enough and pull back 
toward rear, that inside sensor is accessible. 

This inside sensor is not available as a spare part. 
When installing a new inside sensor in these cars, 

6. Press out inside sensor from inside. the wires must be transferred in the multiple pin 

plug. Note colors of wires. 
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Removing and Installing 
Outside Sensor 


Outside sensor is located in fresh air hose of alter- 
nator. 


3. Unscrew valve carrier (2 screws), 


1. Unscrew cover in front left wheel house. 


2. Loosen hose straps on fresh air hoses and pull 
off of outside sensor housing. Disconnect plugs. 



■ 


1< ! I f /\ 






4. Unscrew mounting bolt of valve being replaced 
disconnect by moving up. 
Pull off vacuum line and electric wire. 


Removing and Installing 
Solenoid Valves 


1. Remove tray. 


2. Unscrew trim panels on left and right sides of 
center console. 


Regulators and Control Unit of Automatic Air 
Conditioner 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special 
Instructions 

1 

Center nozzle 

l 



2 

Metal screw 

1 



3 

Moulting part 

1 



4 

Operating lever 

l 



5 

Plug 

1 



6 

Micros witch 

1 



7 

Microswitch holder 

1 



8 

Holder 

l 



9 

Bolt 

l 



10 

Lockwasher 

2 



11 

Nut 

1 



12 

Vacuum box for 
center nozzle 

1 



13 

Holder 

1 



14 

Rivet 

3 



15 

Flap, center nozzle 

1 



16 

Pin 

1 



17 

Bearing sleeve 

2 



18 

Speed fix 

2 



19 

Grommet 

4 
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AUTOMATIC AIR CONDITIONER 
84 MODELS ONWARD 
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Technical data of air conditioning system 


Refrigerant volume 

with auxiliary A/C system 


Refrigerant R12 
Refrigerant R12 


up to June, 88 as of July, 88 


1050 g 
1200 g 


950 g 
1150 g 


Refrigerant in compressor 


Type 6 E 171 
Type 1 0 PA 20 C 


280 ± 20 c.c. Densoil 6 
120 ± 20 c.c. Densoil 6 


Safety valve at 
fluid tank 


The safety vafve opens at a pressure of 40 ±5 bar. 


Compressor type installation Club-Sport and 928 GT as of MY '89 
10 PA 20 C 928 S4 as of MY '90 


87 - 90 


Technical data of air conditioning system 
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TIGHTENING TORQUES 


Location 

Description 

Thread 

Torque in Nm 
(ftlb) 

Compressor - intake 
1 ine 



Union nut 

7/8 "x 14 UNF 

33 (24) 

Compressor - delivery 
1 i ne 

Union nut 

3/4 "x 16 UNF 

24 (17) 

Condenser - inlet 

Union nut 

3/4' ' x 16 UNF 

24 (17) 

Condenser - fluid 
tank- 

Union nut 

3/4" x 16 UNF 

24 (17) 

Fluid tank - 
evaporator 

Union nut 

5/8" x 18 UNF 

17 (12) 

Expansion valve - 
del ivery 1 ine 

Gland screw 

5/8" x 18 UNF 

17 (12) 

Expansion valve 
intake line 

Gland screw 

7/8" x 18 NS 

33 (24) 

Expansion valve - 
evaporator 

Gland screw 

3/4' ' x 18 NS 

24 (17) 
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DISASSEMBLING AND ASSEMBLING HEATER-AIR CONDITIONER 


3 4 
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No. 

Description 

Qty 

Removing 

Note When 

i: 

Instal 1 ing 

1 

Vacuum unit 

1 




2 

Pin 

1 




3 

Speed fix 

6 



renew 

4 

Rubber washer 

9 




5 

Self-tapping 
screw 

3 




6 

Sel f-tapping 
screw 

8 




7 

Cover 

1 




8 

Cover 

1 




9 

Sel f-tapping 
screw 

5 




10 

Solenoid valve 

5 




11 

Holder 

1 




12 

Vacuum hose 

1 




13 

Vacuum hose 

1 




14 

Vacuum hose 

3 




15 

Vacuum hose 

1 




16 

Connector 

1 



* 

17 

Header 

1 




18 

Plug 

1 




19 

Vacuum hose 

1 
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No. 


20 


21 


22 


23 


24 


25 
26 
27 


28 
29 
30 
31 
32 
33 


34 
35 


36 


37 
38 
39 


Description 


Castellated nut 
lock 

Vacuum unit 
Sheet-metal 
Nut 

Antifreeze unit 


Guide tube 

Expansion valve 

Holder for cable 
plug 

Pin 

Linkage 
Clip 

Setting motor 
Hose 

Water drain 
hose 

Cable connector 

Castellated nut 
lock 

Housing - 
footwell 

Sheet-metal 

Footwell flap 

Clamp 


Qty 


1 


Note When: 


Removing 


Install ing 


renew 


Do not damage capillary tube. 

Push in to mark 


renew 


renew if necessary 
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No. 

Description 

Qty 

Note Whe 

Removing 

n: 

Instal 1 ing 

40 

Clamp 

8 


renew if necessary 

41 

Housing, rear 

1 



42 

Sealing profile 

1 


renew 

43 

Sealing profile 

1 


renew 

44 

Heat exchanger 

1 



45 

Vent body 

1 



46 

Clip 

4 



47 

Linkage 

2 



48 

Evaporator 

1 



49 

Holder 

1 



50 

0-ring 

2 


renew 

51 

Rubber grommet 

2 


check that grommet 
is correctly seated 

52 

Rubber grommet 

1 


check that grommet 
is correctly seated 

53 

Housing, front 

1 



54 

Screw 

2 



55 

Washer 

2 



56 

Thermo-bimetal 
switch 

1 



57 

Rubber adapter 

1 


install with a suit- 
able adhesive, e.g. 
Loctite IS 424 
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REMOVING AND INSTALLING HEATER-AIR 
CONDITIONER 


1, Disconnect battery. If car has 
electrically adjustable seats, 
move seats to rearmost, lowest 
position (easier access). 


2. Discharge air conditioner. 


3. Drain coolant. 


4, Remove instrument scoops. 


5. Remove center console. 


6. Remove instrument panel. 


7, Remove air ducts to the side 
vents and to the glove compart- 
ment vent. 



8. Remove defroster vents. 

9. Remove bracket for left-hand 
oddments tray. 



10. Unscrew bracket holding control 
unit of cruise control and move 
to right. 

11. Remove blower cover in engine 
compartment. 

12. Remove wiper motor. 

13. Disconnect plug from thermo- 
bimetal switch and antifreeze 
unit. 

14. Unscrew low-pressure and high- 
pressure lines from expansion 
valve and plug lines. 
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19. Withdraw heater-air conditioner, 


15. Detach coolant hoses. 



16. Unscrew 4 upper and 2 lower 
mounting nuts. 
Remove mounting plate. 


87 - 98 Removing and Installing Heater 

Air Conditioner 
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REMOVING AND INSTALLING COMPRESSOR 

1. Drain air conditioner, 

2. Unbolt guard beneath cooler. 

3. Slacken compressor Vee belt and 
remove belt. 



4, Disconnect hoses. 




5. Disconnect plug-type connectors. 
6. Slacken hose clamp. 



7. Unscrew compressor mounting bolts 
and remove compressor complete 
with hoses. 
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8. Insert plugs in connections and 
1 ines. 


Note: 

New compressors are pressurized* 
Always unscrew caps slowly until 
refrigerant escapes with an 
audible hiss. Do not remove caps 
until compressor is depressurized 


REMOVING AND INSTALLING CONDENSER 


1. Discharge air conditioner. 


2. Remove air intake screens. 


3. Remove fluid tank (see page 87 



4. Loosen holders at top left and 
right of lock transverse member 
and swing aside. 


Before installation, attach hoses 
to compressor and tighten clamps. 


S.Remove hose. 


Adjusting Vee-Belt 

Check tension at a point halfway 
between pulleys by pressing belt 
with thumb. Deflection approx. 
10 mm (see also page 13 - 18). 
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6. Remove condenser lower mounting 
screws. 



/.Remove condenser by lifting 
upward. 


8. Plug connectors and lines. 


REMOVING AND INSTALLING FLUID TANK 

1. Discharge air conditioner 

2. Remove air intake screens. 

3. Disconnect plug for temperature 
and low-pressure switch. 



4. Detach bracket at top right of 
lock transverse member and swing 
aside. 

5. Disconnect feed lines. 
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6. Unscrew mounting bolts. 
Note : 

Always fit a replacement fluid 
tank if the system is defective 
or if the coolant circuit is 
opened. 

7. Plug connectors and lines. 


REMOVING AND INSTALLING ANTIFREEZE 
UNIT 

1. Remove lower cover in engine 
compartment. 

2. Disconnect cable plug. 

3. Unscrew mounting bolts. 



4. Carefully withdraw capillary tube 
from guide tube. 

Note: 

When installing, push capillary 
tube in to mark. 
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Removing and installing expansion valve 

1 . Remove blower cover in engine compart- 
ment. 

2. Disconnect high and low-pressure lines. 


Distribution of oil in refrigeration circuit 

Compressor 40% 

Evaporator 35% 
Condenser 15% 



Fluid tank /lines 


10% 


These values are approximations. 

If a replacement compenent is fitted, top up 
the oil by an amount equal to the quantity left 
in the component removed. 

The correct amount of oil can bejpoured di_-_ 
rectly into the new component. 

If a replacement compressor is fitted, 
60% of oil must be drained from the new 
compressor which contains the quantity for 
the entire system. 


86/4 68c 


3. Disconnect evaporator connections. 

4. Plug connectors and lines. 


Remov. an Instal. expan. valve, distr. of oil in ret. ci. 
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VACUUM SYSTEM - SCHEMA 



A - Fresh air/recirculating air flap 
B - Temperature mixer flap 
C - Defroster flap 

D - Footwell flap 
E - Bulkhead 

F - Setting motor 
H - Heating valve 
V - Evaporator 


1 - Intake line 


2 - Non-return valve 


3 - Test socket 


4 - Vacuum tank 

5 - To cruise control actuator 


6 - Distribution manifold 


a to e - Solenoid valves 


W - Heat exchanger 


87 - 104 Vacuum System - Schema 
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CHECKING VACUUM SYSTEM 


1. Connect vacuum handpump to test 
connection. 



2, Pump until vacuum is estab- 
lished. 


3. If no vacuum is created, use 
fuel -line clamps, for example, 
to close distribution manifold 
lines one by one until leak is 
located. 


4, Eliminate any leaks found. 
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FLAP POSITION PROGRAM 



off 

middle 

bottom 

; 

top/ 
bottom 

top 

defrost 

A 

open 

cl osed 

cl osed 

cl osed 

cl osed 

cl osed 

C 

closed 

closed 

closed 

open 

open 

open 

D 

closed 

cl osed 

open 

open 

cl osed 

closed 

E 

open 

open 

open 

open 

open 

closed 


Temperature regulator at max, cooling output 

Flap A: open - recirculating air 
closed - fresh air 
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FLAP POSITION PROGRAM 



off 

defrost 

BS 

AC 

TR 

A 

closed 

open 


0-10 open 
10 - 100 
closed 


B 


max* 

heating 

output 



0-100 

E 

open 

closed 



0-20 open 
20-100 
closed 

Heating 

Valve 



closed 

open 



0-20 open 
20-100 
closed 

Bl ower 

off 

stage 4 

stages 
1-4 



Compres- 
sor 

off 

on 


on 



BS - Blower switch 

AC - Air-conditioner switch 

TR - Temperature regulator 


The figures from 0 - 100 
indicate the position of the 
setting motor in percent. 


0% - max, cooling output 
100% - max. heating output 
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CHECKING FLAP POSITION PROGRAM 


1 2 



3 

1 - Switch for fresh-air blower 

2 - Slide control for temperature 

adjustment 

3 - Slide control for air 

distribution 


Flap A - recirculating air 

Flap C - closed 

Flap D - closed 

Flap E - open 

Water valve - closed 

2. Set slide 3 for air supply to 
central vent, 

Flap A - fresh air. 

The other flaps remain at 
positions as for check 1. 

3. Set slide 3 for air supply from 
bottom vent. 

Flap D - opens. 


4. Set slide 3 for air supply from 
upper/ lower vents. 


Flap C opens. 


Testing preconditions: 

Vacuum system leaktight and 
depressurized. 


Switch ignition on. Open central 
vent. 


5. Set slide 3 for air distribution 
from top vent. 

Flap D closes. 


l.Set slide 2 to max. cooling out- 
put. Set slide 3 to "Off". 


The positions of the flaps must be 
as follows: 


87 - 108 Checking Flap Position Program 
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6, Set slide 3 to defrost. The position of the temperature 

mixer flap can be tested by inser- 
Flap A - recirculating air. ting a finger between setting motor 

Flap E closes, and air deflector chamber. 

Water valve opens. 
Compressor switchs on. 
Blower switchs to Stage 4. 
Setting motor moves to max* 
heating output. 


7, Set slide 3 to air supply from 
central vent. Setting motor moves 
to max, cooling output. 

Set slide 2 to 27. 
The setting motor moves toward 
heating, As of 20% heating out- 
put, water valve opens and flap 
E closes. 


Close central vent. 
Flap E opens. 

Press AC button. 


At 10%, flap A switches to 
recirculating air. 


If the specified statuses are not 
attained, check operating switch, 
solenoid valves and setting motor. 


Note: 


The position of the fresh air/re- 
circulating air flap can be checked 
by inserting a finger through the 
hole in the intake screen in the 
passenger-side f ootwell . 


The position of the bulkhead flap 
is visible with the cover removed 
from the central vent and the vent 
open. 
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CHECKING OPERATING SWITCH 


Note: 


With operating switch removed and 
all connections made, use a volt- 
meter to test voltages at the 15- 
pole plug. 


1. Switch on ignition. 


2. Connect voltmeter to terminal 1 
(plus) and terminal 4 (minus). 

Air-distribution slide at bottom 
and bottom/ top. 

Reading: Battery voltage* 


If no voltage is registered, check 
whether fresh-air blower relay 
switches. If the fresh-air blower 
relay does not switch, test the 
signal at terminal 86, Connect 
voltmeter to terminal 15 and ter- 
minal 4 of operating switch. 
Air-distribution slide at the same 
positions , 

Reading: Battery voltage. 


6. Connect voltmeter to terminal 7 
and terminal 4. 

Air-distribution slide at center, 
bottom, bottom/ top and defrost. 
Switch on auxiliary air 
conditioner. 


Reading: Battery voltage 

3. Connect voltmeter to terminal 2 
and terminal 4, 

If no voltage is registered, 
Air-distribution slide at off, check air-conditioner switch, 

center and bottom. . 

Reading: Battery voltage 


4. Connect voltmeter to terminal 3 
and terminal 4. 
Switch on position lights. 

Reading: Battery voltage. 


7. Connect voltmeter to terminal 6 
and terminal 4. 

Air-distribution slide at center, 
bottom, bottom/ top and top. 
Switch on auxiliary air 
conditioner, 

Reading: Battery voltage. 


5. Connect voltmeter to terminal 5 
and terminal 4. 

Air-distribution slide at centre, 
bottom, bottom/ top, top and 
defrost. 

Reading: Battery voltage. 


87 - 110 Checking Operating Switch 
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8, Connect voltmeter to terminal 8 
and terminal 4. 

Air-distribution slide to cen- 
ter, bottom, bottom/top and top. 
Temperature regulator slide at 

Reading: Battery voltage 


Move temperature regulator slide 
to 27. The setting motor moves 
toward heating. At 10%, the 
voltage in interrupted* 


9, Connect voltmeter to terminal 9 
and terminal 4. 

Air-distribution slide at off. 
Reading: Battery voltage 


10. Leave voltmeter connected to 
terminal 9 and terminal 4. 
Air-distribution slide at cen- 
ter, bottom, bottom/top and top. 
Switch on air conditioner. 
Temperature regulator slide at 
18. 

Display: Battery voltage. 


Set temperature regulator slide 
to 27. The setting motor moves 
toward heating* Voltage is 
interrupted at 10%. 


11. Connect voltmeter to terminal 10 
and terminal 4. 

Reading: Battery voltage 


12. Connect voltmeter to terminal 11 
and terminal 4. 
Air-distribution slide at 
defrost. 

Reading: Battery voltage 


The fresh-air blower must run at 
top speed. If not, check defrost 
relay or fresh-air blower* 


13. Connect voltmeter to terminal 12 
and terminal 4. 
Air-distribution slide at 
center, bottom, bottom/top and 
top. Temperature regulator slide 
at 18. 

Reading: Battery voltage 


Move temperature regulator slide 
to 27. The setting motor moves 
toward heating. Voltage is 
interrupted at 20%. 


14. Connect voltmeter to terminal 15 
and terminal 4. 
Air-distribution slide at 
center, 

bottom, bottom/top, top and 
defrost. 


Reading: Battery voltage 


Printed in Germany - 


XIII, 1986 


Checking Operating Switch 


87 - 111 


Air Conditioner 928 


15. Disconnect cable plug. Connect 
ohmmeter to terminal 13 and ter- 
minal 14. 

Move temperature regulator slide 
to 18. 

Reading: approx. 750 + 100 Ohm 

Move temperture regulator slide 
to 30. 

Reading: approx. 1750 + 100 Ohm 


o t e ; 


The resistance must change by 
approx. 1000 Ohm. 


If the values at terminals 1, 2, 6, 
9, 11, 12, 13, 14 and 15 are not 
attained, the operating switch is 
defective and must be replaced. 


If the values are not attained at 
the other terminals, check the 
wiring using the circuit diagram. 


87 ~ 112 Checking Operating Switch 
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TESTING SETTING MOTOR 



1. Disconnect plug 2. 


2. Switch on ignition. 


3. Air-distribution slide at center, 
bottom, bottom/ top and top* 
Temperature regulator slide at 
18. Open central vent. 


4. Connect voltmeter to terminal 3 
(minus) and terminal 11 (plus). 

Reading: Battery voltage. 


5. Connect ohmmeter to terminal 4 
and terminal 12. 

Set temperature regulator slide 
to 18. 


: at 20°C approx. 3.7 
kOhm. 


Set temperature regulator slide 
to 30. 


Note: 

Resistance increases as 
temperature drops and decreases as 
temperature rises. A resistance 
change of some 1000 Ohm is 
important. If no change in 
resistance is recorded, the 
operting switch must be checked 
separately. 


If the ohmmeter reads infinity, 
there is an interruption in the 
sensor chain which comprises 
internal sensor, external sensor 
and operating switch. 


If the reading of the ohmmeter is 
smaller by a significant margin, 
there is a short-circuit in a 
sensor or in the operating switch. 

Check switching functions of 
setting motor with plug 1 connected. 
Probe wires from back of plug. 

6. Connect voltmeter to terminal 3 
and vehicle ground. 

Reading: Battery voltage. 


7. Connect voltmeter to terminal 8 
and vehicle ground. 

Reading: Battery voltage 


8. Connect voltmeter to terminal 2 
and vehicle ground. 

Reading: Battery voltage. 


Reading: at 20°C approx, 4.7 

kOhm. 
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Set temperature regulator slide 
to 27. Setting motor moves to- 
ward heating. Voltage is inter- 
rupted at 20%. 


9. Connect voltmeter to terminal 9 
and vehicle ground. Temperature 
regulator slide to 18. 

Reading: Battery voltage. 

Set temperature regulator slide 
to 27 . The setting motor moves 
toward heating. Voltage is 
interrupted at 10%. 


10. Connect voltmeter to terminal 10 
and vehicle ground. 

Reading: 0 volt. 

Close central vent. 

Reading: Battery voltage 


11. Reopen central vent. Connect 
voltmeter to terminal 1 and 
vehicle ground. 

Reading: 0 volt 

Close central vent. 

Reading: Battery voltage. 


87 
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ADJUSTING TEMPERATURE MIXTURE FLAPS 


l.Set setting motor to maximum 
cooling output. 


2. Disconnect setting motor linkage. 



6. Turn linkage until holes are 
aligned. 



7. Engage pin. 


3. Move lever downward to maximum 
cooling position. 


4. On right-hand side, remove 
securing screw of lever system 



5. Press lever 1 forward and lever 2 
down as far as possible. 
Retighten securing screw. 
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PRESSURE AND TEMPERATURE SPECIFI 
CATIONS 


General precondi tions : 

- Vee-belt properly tensioned. 

- Vacuum system OK. 

- Flap position program OK. 

- Magnetic coupling engages. 


- Condenser clean. 


1, Switch on air conditioner. 

2 .Set temperature regulator to max 
cooling output. 

3. Set fresh-air blower to stage 2. 


After running for approx. 10 
minutes at a speed of 2000 rpm with 
compressor switched on, the 
pressures and temperatures must be 
as shown in the graphs below. 



15 


20 


25 


30 


35 °C 


Air-intake temperature 


High-pressure in the refrigeration circuit plotted against air-intake 

temperature 
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15 


20 


25 


30 


35 °C 


Low-pressure in the refrigeration circuit plotted against air-intake 
temperature* 


Temperature at central vent 



15 20 25 30 35 40 °C 

Temperature of air at the central vent plotted against air-intake 
temperature. 


• 
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AIR CONDITIONER, TROUBLESHOOTING 

Complete cooling 
failure 


1. Rupture element in fluid tank 
ruptured. 


The system has overheated. Check 
operation and direction of 
rotation of cooling blower. 


2. Connect service device and check 
pressure values. 


Low pressure too low. 
High pressure too low. 


No refrigerant in the system. 
Look for leak. Refill air 
conditioner. 


3, Switch on air conditioner and 
check pressure values. 


Low pressure too high* 
High pressure too low. 

Compressor defective. 


Low pressure too low. 
High pressure too high. 

Expansion valve defective. 


Insufficient 
Cooling Output 


Connect service device. 

Switch on air conditioner and check 
pressure readings. 


l.Low pressure normal. 
High pressure too high. 


The system is overfilled. Discharge 
air conditioner and refill. 


2. Low pressure too low. 
High pressure too low. 


Insufficient coolant in system. 
Look for leak. Refill air 
conditioner, 


3. Low pressure too high. 
High pressure normal . 

Expansion valve defective. 


Insufficient 
Cooling Output 
After Brief Period 
of Operation 

Initial cooling output is satisfac- 
tory, but diminishes after a period 
of time. 

Ice accretion on evaporator. Anti- 
freeze protection switches off air- 
conditioning compressor. Check 
correct seating of capillary tube 
and inspect for damage. 


or 
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Air Conditioner 


Ice accretion on expansion valve. 
Heat expansion valve with a hot-air 
blower. The cooling efficiency of 
the air conditioner must return to 
normal. Cause: moisture in 
refrigerant. Fit replacement fluid 
tank. Recharge air conditioner. 


Note: 

If the air conditioner is refilled, 
the air-conditioning compressor may 
only be switched on for the first 
time when the engine is idling. 
Subsequently, the compressor can be 
fully loaded under all operating 
conditions. 
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AUXILIARY AIR CONDITIONER 

An auxiliary evaporator for 
increased refrigeration output is 
available as an option (M 570), The 
auxiliary evaporator with 3-stage 
blower is installed instead of the 
rear parcel shelf. 


Removing and 

Installing 

Evaporator 

1. Remove rear seat backrests. 


2. Remove air intake screen, 



3 .Remove upper cover. 



4. Remove lower cover. 




5. Withdraw temperature sensor. 



6. Unscrew Allen-head bolt, 


7. Remove mounting screws (6 
screws) . 


Note: 

The tightening torque for the M 6 
Allen-head bolt is 9 Nm (7ftlb). 
Renew 0-rings in the connections in 
the lines to the expansion valve. 


■ 
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Removing and In- 4. Unscrew M 5 Allen-head bolts 

stalling Expansion 



2. Remove upper cover. M 5 bolt: 6 Nm (4 ftlb) 

M 6 bolt: 9 Mm (7 ftlb) 


Renew all 4 0-rings. 
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Removing and In- 
stalling Blower 

1* Remove evaporator (see page 87 - 
120). 


2. Disconnect cable from blower* 


3. Disconnect plug-in connector to 
series resistors. 


Removing and In- 
stalling Series 
Resi stors 

1. Remove covers, see section headed 
Removing and Installing 
Evaporator. 


2. Disconnect plug-in connector. 



4. Remove 4 mounting screws. 


3. Remove mounting screws. 
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Removing and In- 


stalling Blower 



3. Pull socket housing off switch 
and regulator. Special tool P 9245 


4. Disconnect cable to clock* 


5. Remove control knobs 


6. Unscrew covers with special tool 
P 9245. 


Printed in Germany - XIII, 1986 Auxiliary Air Conditioner 87 - 123 


Air Conditioner 


928 


Removing and In- 
stalling Solenoid 
Valve 

Note; 

The solenoid valve is located 
beneath the passenger seat. 


1. Remove passenger seat. If seat is 
electrically adjustable, move 
seat to highest position to 
facil i tate removal . 


2. Remove carpet. 


3. Disconnect plug-in connector. 



4. Unscrew threaded couplers. 


Note: 

Use a suitable wrench to counter 
when unscrewing or tightening 
threaded couplers. 

Renew Q-rings. 


Checking Control 
Unit 


Note: 

The control unit is located to the 
right of the blower. 



1. Remove covers, see section headed 
Removing and Installing 
Evaporator. 


2. Disconnect plug. 


Note: 

The terminal designations on plug 
receptacle and control unit are not 
identical. The inspection described 
below refers to the designations on 
the control unit. Check receptacle 
after unplugging. 


3. Connect voltmeter to plus and 
terminal 1. 


Reading: Battery voltage 
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4. Connect voltmeter to minus and 
terminal 4. Switch on ignition 
and blower for auxiliary air 
conditioner. 

Reading: Battery voltage 


5. Connect ohmmeter to terminal 2 
and minus. 

Reading: 10 kOhm + 10% 


6. Connect ohmmeter to terminal 2 
and terminal 3. 

Reading: 1 - 10 kOhm + 10%, 
depending on setting of 
temperature regulator* 


Note: 

If the readings under points 4 and 
5 are not attained, check 
temperature regulator separately. 

Terminals I and II: 10 kOhm + 10% 
Terminal II and +: 0-10 kOhm + 10% 


7. Connect ohmmeter to terminal 6 
and minus* 

Reading: at 20°C approx. 3.5 kOhm 

at 25°C approx. 2.8 kOhm 


The resistance diminishes as 
temperature increases. 

8. With ignition and auxiliary 
blower switched on, bridge ter- 
minal 4 and terminal 5 with a 
suitable jumper lead. The 
response of the solenoid valve 
must be audible. 
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TOOLS 



No. 

Designation 

Special 

Tools 

Remarks 

1 

Strap wrench 

95458 - 

02070 

Source: see 




Workshop Manual 

2 

Clutch plate 

95458 - 

03064 



puller 




3 

PI iers for cir- 



commercially 


clips 



available 
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REMOVING AND INSTALLING MAGNETIC 
CLUTCH 

l.Use strap wrench to counterhold 
when loosening or tightening the 
mounting nut. 

Tightening torque: 16 Nm 
(12 ftlb) 



2. Remove clutch plate with puller. 



3. Remove shims. 


4. Remove circlip and take off 
pulley. 


87 



5, Unscrew cable holder 



6. Remove circlip and lift off 
magnetic coil . 



Note: 

Coil resistance is 3.8 + 0.2 Ohm. 


Air Conditioner 
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Installing Install both circlips with bevelled 

edges facing upward. 

The clearance between clutch plate 



If necessary, correct clearance by 
inserting or removing shims. 
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Technical data of air conditioning system 

As of MY '93 

Refrigerant charge Refrigerant R 134 a 860 g 

with auxiliary air conditioning 1050 g 

Refrigerant oil in compressor 160 ± 20 c.c. ND 8 

Compressor type 10 PA 20 C 

Safety valve The valve opens at a positive pressure of 41 to 43 bar and 

on fluid tank cfoses again as soon as the pressure drops below this value. 

Note 

When fitting the refrigerant lines, coat the fittings and O-rings with refrigerant oil. 
Dispose of the refrigerant oil as hazardous waste. 


Technical data of air conditioning system 
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Pressure and temperature specifications 


Refrigerant R 134 a 

General Testing Requirements: 

- V-belt tightened properly. 

- Vacuum system o.k. 

- Solenoid clutch energized, 

- Clean condenser. 


1 . Turn on air conditioning. 

2. Set temperature control to max. cooling 

position. 

3. Set fresh-air blower to stage 2. 

After an operating time of approx. 10 mins., at 
an engine speed of 2,000 rpm and with the 
compressor switched on, the pressures and 
temperatures from the below diagrams must 
be reached. 





High pressure in refrigerant circuit vs. ambient temperature 


Ambient temperature 

1340 - 87 


87 - 130 
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Ambient temperature 

1341 - 87 


Low pressure in refrigerant circuit vs. ambient temperature 


Temperature at center nozzle 




Air temperature at center nozzle vs. ambient temperature 


Ambient temperature 

1342 ■ 87 
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SPECIAL TOOLS AND SHOP MATERIALS FOR BODY REPAIRS 


Template for windshield opening - 9158 



Template for rear window opening - 9159 



Template for rear side parts to PU trim - 9172 



Front end gauge - 9174 
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General Information 


Tester for vacuum system - 9160 


Spot welder 

Inert gas welder for steel and galvanized metal 
Inert gas welder for aluminum parts 
Gas welder 

Cutting-off grinder, swing grinder 

Disc grinder - angled grinder 

Pneumatic gun with attachments, chisel etc. 

Shouldering pliers 

Beam compass - water scale 

Hydraulic 10 ton straightener with accessories 


Pneumatic guns, equipment and for longterm underrating 

materials f or cavity sealing 

for sealing jobs 
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Set of Attachements ENS 243.300 for Celette Alignment/Assembly Stand 



Note 

Both M 10 x 80 collared bolts included in attach- 
ment set ENS 243.300 are used to bolt the side 
member mounts to the body as shown in the figure* 
BY bolting the body at these points first, deviations 
in distance to the other frame/ floor check points 
can be determined and the front side members can 
be located accurately. 

There are also two thin spacers for measurement 
of the upper shock absorber mounting point, in- 
stead of the thick spacers for models prior to 1979. 
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Safety notes 

Observe the following safety notes when performing body repairs: 

Removal of components may change the gravity center of the vehicle. 

The vehicle may therefore have to be tied down by additional measures on the lifting platform. 

If welding or other spark-generating operations are performed in the vicinity of the battery, 
the battery must be removed as a rule. 

Rooms designated for body repairs may not be used to stock other vehicles without protection 
(risk of fire damage due to sparks, battery, paint and body glass damage). 

Be extremely careful when grinding or welding in the vicinity of the fuel tank and other parts of 
the fuel system. If necessary, remove any components affected, 

Do not weld, braze or solder any parts of the filled air conditioning system. This also applies to 
welding, brazing or soldering operations on the vehicle thafmay result in the risk of components 
of the air conditioning system warming up. 

When drying the vehicle following a respray, do not expose the vehicle to temperatures of 
max. 80*C for more than 2 hours. 

To protect electronic control units against excessive voltage when using electric welding equipment, 
observe the following safety measures: 

Disconnect clamp from negative battery terminal and cover negative battery terminal. 

Connect ground clamp of the electric welding equipment directly and as closely as possible to 
the component to be welded. Make sure no electrically insulated parts are located between the 
ground clamp and the welding location. 

Do not touch electronic control units and electric lines with the ground clamp or with the welding 
electrode. 


Safety notes 
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Treatment of electronic control units following accident repairs 

Following an accident, electronic control units have to be replaced only if at least one of the 
following conditions is met: 

The housing is visibly deformed or damaged. 

• The support area and/or console is deformed (no outside damage evident on the unit). 

The connector is damaged or corroded due to moisture. 

Operation check and/or self-diagnosis of the units reveals the following fault: 

"Control unit faulty " 

If electronic components, e.g. the ABS control unit, have to be removed to allow repair operations 
to be performed and if they are to be reused afterwards, they must be checked for proper operation 
according to specifications after they have been refitted. 
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REPLACING PART OF FRONT WHEEL HOUSE 


Includes 

Front bumper, front side member, lock cross member, lower cross member, impact absorber mount, 
engine hood. 

Removing 

Radiator with lines, headlight with motor and linkage, engine assembly as far as required. Disconnect 
battery. Bumper panel with carrier and impact tubes (absorbers), radiator grill, covers beneath fender, 
vacuum reservoir, control unit (tempostat), both front fenders, lock lower section, hood release cable, 
data plate. 

Note 

The main headlights do not have to be removed to take off the front fenders. 
Measuring Car 

Move car on to a platform and measure front end of car with a water level and compass (see repair con- 
trol dimensions). 

Remarks 

A front end gauge and set of Celette straightening bench attachments are being prepared. 


Cutting Out Damaged Parts 


1. Cut off lock cross member and lower cross 
member (pneumatic chisel). 


2. Cut through wheel house wall as far as requi- 



red with a cutting wheel and outside of side 
member as far as required with a cutting wheel. 


Note 


Cut surfaces should be offset to each other. 
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3. Pull or grind off scrap metal. Straighten and 
grind down mating surfaces. 


4. Straighten inside of side member. 

Check installed position with a water level. 



Note 


Figure shows this check on car with slight 
front end damage. 

Installing 

1. Fit outside of side member and cut it off to 
overlap by about 10 mm. 


2, Grind down spot welding flange and coat with 
spot welding paint. 


3. Spot weld side member shells and inert gas 
weld mating surface. 


4. Fit wheel house wall, cut mating surface 
with an overlap and install. Check lateral 
position with a water level applied at ope 
ning for headlight shaft. Spot weld wheel 
house and arc weld vertical seam on out- 
side. 



5. Install and spot weld impact absorber mount. 
Also tack weld with arc welder. 


6. Install entire lower cross member, check 
against front axle and weld. 
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7. Install lock member, spot and inert gas weld 
it to wheel house, impact absorber mount and 
side members. 



8. Install lid lock lower section. Secure it with 
pop rivets or 5 mm dia. screws. 


9. Install and weld retractable headlight motor 
console perpendicular and parallel to center 
line of car. 



10 # Install headlight shafts and mounts. 

Make sure that longer section of plastic plates 
face forward when installed (see arrow) 1 
Install stop bracket for headlights. 
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11. Install headlight motor, route wiring and 
fasten with straps on lock member and wheel 
house, connect plugs . 


16. Prime coat and seal (undercoat and sea- 
ling materials) all welded and spot welded 
seams as well as flanges. 



12. Install liners and stop pads on lock u^s^i***, 
adjust lock cable. Install and adjust lid. 


13. Fit fender roughly. Position metal nuts on 
wheel house and hinge pillar, and install 
Terostat tape. Bolt fender supports. 


14. Install and bolt fender, making sure that 
there is uniform clearance to lid and doors. 


15. Align headlight with fender, tighten mount 
and outer shaft. 


17. Install covers above and b 
der. 


lower fen- 


18. Prepare car for painting. 
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REPLACING FRONT END PARTIALLY 


General Information 

The best method of repairing a damaged front 
end, of which the side members are bent or 
distorted in area of front axle or engine mounts, 
would not be replacing up to the deformation 
border, but complete replacement of side mem- 
bers and wheel houses at original connection 
points of floor or firewall. 

These repairs can be best performed with help 
from the Celette straightening bench and 
pertinent attachment set ENS 243. 300 or front 
end gauge 9174. 

These instructions apply to both one-side and 
two-side repairs. 


Cutting Out Damaged Parts 


1. Cut off end plate at body floor plate. 



^^^^^^ <4M^ 

2. Cut off wheel house wall and side member 


along firewall with a cutting wheel or 
pneumatic chisel. 


Re mov ing 

Engine, transmission and front axle, radiator, 
headlights with motor and holders, fenders, 
covers and radiator grill, bumper with brackets 
and impact absorbers. 


3. Cut off cross member and front lock carrier 
on damaged side, as long as only one side is 
being replaced. 


Includes: 

Front bumper, front side member, complete 
wheel house with reinforcement for spring strut, 
lock cross member and lower cross member. 


4. Pull off scrap metal from wheel house and 
side member. 
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Repairing 


1. Place body on Celette straightening bench 
and bolt down or use front end gauge 9174 
for repairs. 



2. Position complete side member and bolt to 
all attachment take-up points. 


3. Inert gas weld side member to floor plate 
and weld floor member on inside and out- 
side all the way through. 




4. Install wheel house, line up at fire wall and 
side member and tack weld. 


5. Spot or inert gas weld wheel house along side 
member flange and firewall. 


6. Position lower cross member and lock cross 
member with help from attachments or 
front end gauge, tack weld and weld. 
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7. Install spring strut console reinforcement, 
hold with attachment and inert gas weld to 
side member and wheel house. 


9. Weld control arm console on inside of wheel 
house. 



8. Line up lop of console with wheel house and 
spring strut console, cut and weld. 




10. Position end plate with take-up shell on floor 
plate, clamp and tack weld. 



11. Position console for stabilizer on side member 
(295 mm from front cross member bolt, rear 
edge vertical) and weld to side member. 
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12. Weld console for concealed headlight motor. 


13. Apply prime coat paint and undercoating or 
sealing material to all welded seams and 
joints. Spray Tectyl sealant into cavities. 


14. Position and mount fenders, headlights and 
engine hood. 


15, Prepare car for painting. 
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MODIFICATIONS ON BODY FRONT END 


From Chassis No. 928 910 0025 (on 5 cars initially), 

928 910 0703 (standard production), 
928 920 0514 (standard production) 
and 928 920 9534 (standard production) 
the rear threaded inserts of different version are 
welded in members 1, Part No. 928 501 015 02/ 
928 601 016 03, to facilitate installation of the 
engine carrier, Part No r 928 375 Oil 03. 


Compare new threaded inserts (Fig. A) with the 
old version (Fig. B): 



Figure B 




* 


012,2 





1. The 2 mm longer bearing surface protruding 
from the side member and tapered downward. 


2. Inside diameter of threaded insert at bottom 
changed from 12. 2 mm to 10. 2 mm. 


3. M 10 x 85 mm bolts required for centering on 
Celette straightening bench and front end 
gauge. 



Figure A 


7 







i 



010,2 




4, Take-up pins of straightening attachment for 
Celette bench and front end gauge 9174 must 
be shortened by 2 mm for measuring procedures. 
Cars with old threaded inserts will then require 
use of 2 mm thick washers. 


5. New engine catrier, Part No. 928 473 011 03 5 
can be installed on all cars, while former 
engine carrier can only be used in cars with 
old threaded inserts. 


6. Cross member, Part No. 928 501 091 02, is no 
longer used from the above mentioned chassis 
numbers, so that the welded nuts have been 
omitted in rear of member 1 for new cars. 
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7. When repairing the body front end make sure 
side members are replaced by a side member 
version corresponding to the opposite side. 

The former member I p 

Part No. 928 501 015 02 left or 
928 501 016 03 right, 

valid up to the mentioned chassis numbers, 
will be replaced by members with Part No. 
928 501 915 00 and 928 501 916 00 after 
depletion of stocks. These members have 
welded nuts at the rear for the omitted cross 
member, Part No. 928 501 091 02, so that 
they can be used in all cars. 

In only one member of new version is installed 
in an old car together with an old engine 
carrier, the tapered section of the threaded 
insert must be shortened (ground off) by 2 mm. 
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REPLACING DOOR ENTRANCE RAIL 


Removing 


1. Jack up car or place on a platform. Make sure 
that body is not subjected to torsional forces. 
Check: doors must open and close easily. 


6. Cut off spot welding flange on top and bottom 
of entrance rail from side member. Remove 
entrance rail. If necessary, straighten or re- 
place land and side member. 


7. Shoulder front mating surface on rail panel 
with a shoulder pliers, make cuts in edges to 

o D 0mrt „ a a „„™ i • a a De able to nave tne proper shape. 

Remove doors, unscrew hinges and door re- r r r 

tainers, disconnect wire plugs, vacuum hoses 

and connecting pipe on side panel in footwell. 

8. Grind off and pull of scrap metal on side mem- 
ber. Coat flanges with spot welding paint. 

3. Remove entrance rail strip, door weatherstrip, 
seats, carpet, seat belts, trim and electric 
wires to an extent required. 


Installing 

Cutting and Straightening 

1. Fit and cut new rail panel. 

4. Heat mating surface of entrance rail to fender 
(outer side panel) with a welding torch and 
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2. Push in rear end of rail on fender 
not show fender). Clamp and tack 


does 
rail . 


5. Grind down welded seams, tin, solder and 



3. Install doors and check alignment with rail. 


4. Inert gas weld front and rear mating surfaces. 
Spot weld flanges on side member. 




6. Check door alignment. Apply undercoating 
and cavity sealants. 



Prepare car for painting. 
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REPLACING TAIL PANEL AND FENDER (OUTER SIDE PANEL) 


Removing 

Place car on platform. Take off rear wheels. 
Disconnect battery wires. Unscrew covers in 
wheel house. 

Remove bumper panel, member and impact tu- 
bes (absorbers). 

Remove weatherstrips on lid and door frame, side 
panel trim, side window, emergency seat, seat 
belt, luggage compartment cover, front seat and 
carpets. 

Remove fuel tank flap, fuel and expansion tanks, 
filter and fuel pump, wires, hoses and holding 
straps. Detach insulation sheet on inside of side 
panel to an extent as required. 


4. Straighten rear cross member, side member and 
luggage compartment floor plate. 



Cutting 

1. Cut out damaged fender at spot welding flan- 
ges with a pneumatic chisel and at sectional 
surfaces with a cutting wheel. First heat and 
melt tin off of rail mating surface with a wel- 
ding torch. 


5. Straighten and grind down spot welding flange. 


Assembling 

t. Spot weld tail panel and outer panel, align and 


2. Cut off tail panel, pull off all scrap metal and 
weld damaged spots. 


3, Heat undercoating with a welding torch, and 
scrape or brush off undercoat. 
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2. Coat flanges with spot welding paint. Bolt 
tail panel to impact tube mounts, clamp on 
cross member and straighten with a water 
level. 

Check installed position of lock to trunk lid. 



4, Weld both sides of reinforcement bracket on 
inside of roof frame. 



5. Coat spot welding flanges with a welding 
paint. 


6. Fit fender and align with door and trunk lid. 
Check side window opening (gauges are 
being prepared). Align upper front mating 
surface with an overlap. Shoulder one sur- 
face with a shoulder pliers and make cuts in 
edges. 

Note 


3. Depending on accessibility, spot weld if at Make the cut in a manner . that as little align- 

all possible or, if not. inert gas weld the ma- m6nt aS P ossible win be required, 

ting surfaces. 
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Clamp fender in position, check installed posi- 
tion with doors, lid, window opening and bum- 
per panel, and tack weld. 




8. Spot weld fender flange all around and weld 
mating surfaces. 


9. Straighten welded seams and flanges. 




10. Paste pieces of foam /ubber underneath fender 
on outside of tail panel and in top of door 
frame to provide a seal. 
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11 « Solder welded seams on rail, door frame, lid 
frame and fender end section, and prepare 
them for painting. 


12. Install lid and door locks. Check lid and 
door alignment, and correct if necessary. 


15. Seal spot welded flange in wheel house 
carefully and renew missing undercoat. 


16. Prepare car for painting. 


Note 

Special Tool 9172 (template for rear side panels 
to PU trim) can be used to accurately locate the 
upper end points and outer bearing surfaces of 
rear side panels to the PU trim, starting from 
the threaded surfaces of the impact tubes and 
absorbers. 



13. Check fit of side window. 


14. Fit bumper and panel, correct contour if 
necessary. 
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REPLACING FENDER END SECTION (OUTER SIDE PANEL) 


Removing 


Straightening and Assembling 


Place car on a platform and take off wheels. 

Disconnect battery wires. 

Unscrew rear cover in wheel house and remove 

antenna. 

Remove bumper panel, member and impact tu- 
bes (absorbers). 

Remove side panel trim, side window, luggage 
compartment cover and insulation material to 
an extent as required. 


Cutting 

1. Cut off fender end section with a cutting 
wheel, pneumatic chisel etc. (determine 
cutting line to agree with extent of damage). 


1, Straighten tail panel and inner frame, and re- 
place outer tail panel if necessary. Check in- 
stalled position of impact tube mounts. 



2. Pull or grind off scrap metal. Clean mating 
surfaces and flanges to remove undercoating 
and paint, and grind smooth. 


3. Weld damaged spots, 


2. Straighten and grind spot welding flanges, 


3, Fit and cut fender. Cut mating surface at wheel 
opening flush. Coat spot welding flanges with 
spot welding paint. 


4. Tack weld fender with an oxyacetylene welder, 
align installed position with window opening 
(gauge or glass pane) and lower edge of lid. 


5. Spot weld flanges and weld seams. 
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6. Straighten and tin welded seams. 


Note 



7. Renew undercoat and prepare car for pain- 


Special Tool 9172 (template for rear side panels 
to PU trim) can be used to accurately locate the 
upper end points and outer bearing surfaces of rear 
side panels to the PU trim, starting from the 
threaded surfaces of the impact tubes and ab- 
sorbers. 
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Body repairs to foam-filled cavities 

Instructions for part-section repairs to body sections with foam-filled cavities to reduce running 
noise 

Body construction work for production cars includes a number of carefully matched measures to re- 
duce running noise. One of these measures is the injection of foam into certain body cavities in the 
following areas 

- Upper B post 

- Complete cross-member 

- Lower C post 

- Inner rear side panel 

- Center left and right reinforcement 
using a special PUR (polyurethane) moulding foam. 



533 - 53 

When carrying out body repairs in these areas, particularly when part-sections only are replaced, the 
damaged sheet metal parts must be detached by mechanical methods (for instance by sawing, 
drilling and the use of suitable chisels), so that high temperatures are avoided. Before new parts 
are welded on or in, the synthetic foam must be removed, again by mechanical means such as pull- 
ing off followed by brushing with a wire brush, in the areas where welding is to take place. 
Note that no new foam is applied in these areas. 


Body repairs to foam-filled cavities 
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Lids 


REMOVING AND INSTALLING ENGINE HOOD CABLE 


1. Remove left front wheel. 4. Unscrew clamp on lock cross member and pull 

Unscrew cover in wheel housing. hood cable out of lock. 



5. Detach hood cable in wheel housing. 
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6. Pull off carpet in footwell above hood cable 8. Pull out hood cable through grommet into 

grip. Use a screwdriver to lift cover at pivot footwell. 
point of grip and press up cover on left side. 



7. Remove cable grip and lay aside. Drive out 
spiral pin and pull hood cable with protective 
sleeve forward out of the housing. 
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REPLACING LATCH ON REAR LID LOCK 


General 


If the edge of the plastic latch in lock upper section 
is worn and this is impairing the lock' s function, 
the latch of an installed lock upper section can be 
replaced. 

Parts required: 

Latch Part No. 928 512 161 02 

Rivet pin Part No. 928 512 165 02 


Removing and Installing 

1. Drive rivet pin out of housing from the riveted 
side with a 3 to 4 mm dia. punch. Counter- 
hold the opposite side! 



Note 

If it is difficult to drive out the rivet pin, drill 
out rivet with a 5 to 6 mm dia. drill bit. 


UPPER SECTION 


2. Remove plastic latch, making sure that the 
spring behind is not lost. 



3. Install new latch with spring, pushing in the 

spring with a small screwdriver until the latch 
bore aligns with the housing. 

4. Press in rivet pin and lock by punching. Rivet 
pin must not have lateral play. 


Note 

If the lock cylinder has to be replaced, pull out 
pins on the side to be able to remove the cover. 
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REMOVING AND INSTALLING REAR LID UNLOCKING DEVICE 

: 



Check lid lock upper and lower sections. 
Close lid, loosen bolts on bracket, pull 
2. Unclip operating rod on drive motor. motor down until unlocking cam rests on 


latch of lid lock upper section (slight 
resistance, do not press further in unlocking 



Note: 

Adjustments are made from passenger 
compartment. 
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Doors 


REMOVING AND INSTALLING DOOR 


1. Pull off knob, unscrew knob liner and remove 
together with bearing shell. 


2. Unscrew grip shell on inside grip. Remove 
door trim panel from clips. 


3. Remove side nozzle. Remove outside mirror 
switch. Note wire colors and pull off plugs. 



5. Remove door vent nozzle and unscrew bolt 
located behind latter. Detach cover on 
connecting tube. 



6. Take off door trim panel from clips at bottom 
and remove with armrest. 


7. Disconnect loudspeaker connections from door 
panel, pull off covering at narrowest opening 
point and saw through land, so that wire harness 
and vacuum hoses can be pulled through. Re- 
move door panel. 
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8. Pull off inside window sealing rail. Unclip 
window frame trim at top carefully and 
remove. 



9, Pull off door sealing sheet, 

10. Detach door retainer and hinges, and take off 
door. 


Not 


If there is door retainer noise, spray door retainer 
and retaining rod with a sliding metal lubricant, 
e.g. Metal-lit from Bielefeld. 


57 - 2 Removing and Installing Door 
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REMOVING AND INSTALLING DOOR WINDOW AND REGULATOR 


Removing 


1. Adjust door window 
that slides on guide 


trim panel removed), 
are 



4. Unscrew window regulator from inside door panel 
(arrows), pull off electric wire plugs from motor 
and remove window regulator through large 
opening in inside, door panel. 



2. Now unscrew slides and detach window lifting 
tube at top. 


Installing 


3. Pull off inside window recess seal, then tilt 
and remove door window glass. 


1. Place door window glass in door. 



2. Install guides (position inward). 










- -_ 

LOT 



Note 



Unscrew or detach guides (arrow) in upper door 
recess to improve accessibility (see figure to right), 
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3. Guide in window regulator, connect it to 

lifting rail and bolt to inside door panel (arrows). 
Connect power supply plug. 



4. Install window recess seals, window guides and 
ornamental frame. 



Note 

Use a plastic hammer to install ornamental frame 
on edge of window opening. Coat rubber parts 
with petroleum, to facilitate pressing them into 
ornamental frame grooves. In the past a liner 
was mounted in the front curve with pop rivets, 
in the outer holes of which the ornamental strip 
corner was installed. The new corners are mounted 
with clips. 



Stop wedges must be installed only with counter 
sunk metal screws. 


5. Set guide tube with mounted slides in center 
position and bolt to lifting rail. 



Note 

Make sure that wire harness is routed to outside 
mirror, so that it will not come in contact with 
glass. 

Lubricate window lifting rails and guide tube with 
a multi-purpose grease. 

6. Run up window until it is completely in window 
frame, adjusting guide tube mountings if 
necessary. 


57-4 Removing and Installing Door Window 
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7, Loosen both slides to relieve pressure on 
window glass and then tighten. 


8, Lower window and measure distance to guide 
rail (5 to 6 mm) and adjust lower slide, that 
window glass runs in center of window frame. 
If necessary, loosen slides and tighten again 
after removing stress from window glass. 
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REMOVING AND INSTALLING DOOR LO 


1. Remove grommet plug from door frame and 
unscrew socket head screw. Remove lock 
cylinder and detach connector from door lock. 



2. Unscrew and remove door lock cover. 



Note 

This lock cover was not used on the first cars 
manufactured. 

The figure shows front passenger's door with a 
guide rail. 
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3. Detach connecting rod from outside door 
handle to lock. Unscrew and pull out outside 
door handle. 



4. Pull off connecting hoses to control valve 

(driver's door) and vacuum control (passenger's 
door), and unscrew control parts. 


5. Unscrew self-locking screws on lock outside 
section. Unscrew inside door control and 
remove with inside lock parts. 



Note 

Hoses are connected on control valve in driver's 
door in red. blue and green as seen locking for- 
ward. In the passenger's door the red hose is 
connected on the vacuum switching part front 
inside and the green hose outside, so that locking 
will be simultaneous. 
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CHECKING DOOR CENTRAL LOCKING SYSTEM 


The central locking system of the doors employs vacuum, A vacuum of at least 400 mbar is required 
to guarantee operation. 

For testing, this vacuum can be provided by running engine for about 2 minutes or with a vacuum 
pump. 


The necessary vacuum can be produced with just several pump actions by using Special Tool 9160 
in a vacuum line, which is not connected with a vacuum tank. Pump would have to be operated 
about 50 times when a vacuum tank is involved. 



Pump' s scale shows about 45 an = 450 mm on barometric column, which is equal to about 600 mbar 



If system is in good condition, the vacuum built up by engine will be sufficient for unlocking and 
locking even 2 days later. 

If central locking system fails, first, check control lines of driver's door for leaks. 

If vacuum drops obviously while testing with a vacuum pur. in and without operating the central 
locking system, the rnnlrol system lia^J.^ak, 

If unlocking and locking are not possible in spite of sufficient vacuum, the cause could be a 
mechanical defect, incorrect assembly or pinched hoses, impairing the control function. 

When functioning correctly, the catch buttons of both doors must go up and down when un- 
locking and locking the driver's door with a key. 

Doors can only be locked when doors or strikers are closed. 
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Layout of Central Locking System 



1 - Control valve in driver's door 

2 - Vacuum switch in passenger's door 

3 - Vacuum tank in instrument panel 

4 = Check valve 

5 = Connector 

6 - Plug 

7 = Vacuum line to brake booster 


57-8 Checking Door Central Locking System 
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Note 

In order to be able to seal hose connection of vacuum pump with control lines, one each coupling must 
be installed in the lines. 

When checking green line of driver's door with a vacuum pump, lock must lock. Red line = unlock. 

No vacuum will build up in other lock position. 

From Chassis No. 928 810 0554 

928 830 9521 
928 820 0054 

a special vacuum tank and check valve are installed underneath the instrument panel for the central 
locking system, therefore having a separate vacuum circuit from that of the heater and fresh air 
controls. 


The first -cars were -fitted -with rubber ho^es/ThsintToduction of hard^ plastic tubes has guaranteed 
free through flow even in tight points. 



Vacuum tank underneath instrument panel Test connection in engine compartment 
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As seen looking forward in car, vacuum lines on 
control valve of driver's door are red, blue and 
green. On vacuum switch in passenger's door 
green is connected at rear and red front inside. 


Foam rubber strips must be used underneath plastic 
lines routed to the doors on the door inside panel. 
Lines are held with clamps, while downward 
leading lines are mounted with clips. 






With this arrangement red lines are used to lock When checking blue line leading to driver s door 

system and green for unlocking, with a vacuum pump, there must be no drop in 

pressure without operation of locks. When locking 
and unlocking, pressure gauge could show up to 
approx. 20 mbar loss in each case. 

When testing the red or green line with a vacuum 
pump alternately, the locks of the doors must 
lock or unlock respectively. 


Important 

This test requires that the doors or strikers be 
closed/ 
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TROUBLESHOOTING CENTPAL LOCKING SYSTEM 


Unlock driver's door with key 
Passenger's door is not unlocked 

Car was not used for longer than 2 days (per- 
^ missible vacuum loss). 

r 

Start engine briefly and then check lock action. 
If system is in good condition, it should be 
possible to operate lock about 10 times. 

Vacuum Loss: 


1. Troubleshooting - Supply Line 


Disconnect blue control line in foot well on 
left side. Connect vacuum pump to blue hose 
leading to vacuum tank, Pun engine briefly 
or build up 400 to 500 mbar with pump and 
observe pressure gauge. Gauge must remain 
constand without lock operation. 


t 


If pressure drops, check valve, vacuum tank 
or hoses have leaks, 
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2. Troubleshooting - Left Door 

Connect vacuum pump on blue hose leading 
to door lock and produce vacuum. Operate 
door lock with key and observe vacuum. Leaks 
could be in hoses or control valve. 


Remove door trim panel and replace damaged 
parts . 



Connect green and red lines to vacuum pump 
alternately. 


A line has been pinched, if lock does not 
function and there is no drop in vacuum. 



Defect could be found at rubber hoses in door 
area or connecting tube to t'ootwell. 


If there is a loss in vacuum, 
control valve has a leak or there is a mechani- 
cal defect in lock mechanism. 
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3. Troubleshooting - Right Door 


Connect vacuum pump at connecting point 
in footwell on left side, alternately, to red 
and green lines leading to right door. Vacuum 
built up in red line should lock and in green 
line unlock lock. 



If" pressure drops without operating of lock, 
connect vacuum pump at connecting points 
on right side of footwell. If locking system 
functions, the source of defect is located 
Inbetween. 


Vaccum available, but no locking action. 


Control lines are pinched or vacuum switch 
is not positioned correctly. 


T 

Remove door trim panel, replace control 
lines if necessary or adjust position of vacuum 
switch in horizontal slots in inside door panel. 
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4. Troubleshooting - Lock Mechanism 

Possible Defects on Both Doors: 

1. Defective lock cylinder. 

2. Broken drive dog on lock cylinder. 

3. Detached connecting or locking rod. 

4. Lock mechanism too tight or clamped. 



Passenger's door 
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REPLACING DOOR LOCK CYLINDERS 


Removing and Installing 


As from Chassis No. 928 810 2412 

928 820 0884 


new door lock cylinders with a black escutcheon 
are installed in all models. The old lock cylinders 
with a chromeplated escutcheon are replaced by 
new lock cylinders, Part No. 928 537 90J 02 with 
even codes or Part No. 928 537 903 02 with un- 
even codes. 


1. Pull off grommet from door frame and unscrew 
socket head screw. 


2. Loosen metal screw (arrow) and pull out lock 
cylinder far enough, that operating rod can be 
detached. 


If new lock cylinders are installed in cars prior 
to the above mentioned chassis numbers, old 
operating rod must also be exchanged against a 
new one having Part No. 928 537 111 03. 



A - Old Version 



B - New Version 





3. Detach operating rod from inner lock. Attarh 
new operating rod on inner lock' s ball pin and 
lock cylinder. 
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4. Press lock cover plate forward with a screw- 
driver, so that lock cylinder can be guided in 
all the way. 



5. Install mounting screws for lock cylinder and 
lock cover, and press in grommet. 


Note 

Never use grease containing copper powder or 
other electrically conductive materials near the 
door lock cylinder contact switch of cars with 
an alarm system. 

The alarm system could sound off on its own 
through the effects of moisture and electrically 
conductive grease. 
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As from Chassis No. 928 810 1853 


Installing 


928 820 9552 
a modified rotary knob bearing is installed in all 
models. 


This modification covers: 

1. Rotary knob bearing 

Driver' s door Part No. 928 537 095 02 
Passenger' s door Part No. 928 537 096 02 


2. Bearing shell 

3. Rotary knob 

4. Cap 


Part No, 928 537 585 02 
Part No. 928 537 581 03 
Part No. 911 537 703 00 


The former rotary knob bearing parts are unvalid 
and will be replaced by the new parts. 


iu«tm rotary knob bearing. Attach safety rod on 
rotary knob bearing and inner lock, and mount 
rotary knob bearing. 



When installing in doors of cars prior to the above 
mentioned chassis numbers, the door trim must 
be removed and the plastic sheet pulled off 
partially. 

Open up opening in door inner panel for rotary 
knob bearing (arrow) to approx. 26 mm dia. 



Driver' s door 



Passenger' s door 


2. Paste on plastic sheet and install door trim. 


On driver* s door fasten control valve with vacuum 
lines on rotary knob bearing at exact center with 
hose tape. 
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3. Turn up bearing shell to position on door trim. 



4. Push on rotary knob and mount with washer 
and self-locking nut. 



5. Press on cap. 


57 - 18 Modification on Rotary Knob Lock 
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MODIFICATION ON UNFINISHED DOOR SHELL 


The opening for the door safety light must be 
made in spare doors at the door pillar as shown 
in the case of former version door shells for cars 
from 1980 models. 

Dimensions in mm. 
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TROUBLESHOOTING CENTRAL LOCKING SYSTEM - From 19 80 Models 


Checking Power Supply 


Finding Defective Side 


Note 


The central locking system only works with the 
ignition turned off. If the ignition is turned on, 
the window lifting relay will interrupt the power 
supply to the controls. 


Both controls are connected with each other elec 
trically and could influence each other when de- 
fective. 

To prevent this, disconnect the multiple pin 
plug of the wire harness in the passenger' s door 
to the right hand side of the central electric 
board. 


Check fuse no. 21 and both line fuses (0.4 A fine 
wire fuses) of left and right controls. 

They are located in loose fuse holders behind the 
central electric board. 




T 



Check function of electric locking system on 
driver' s side to find the defective side. 


If fuses rated 0.25 A or others have been installed, 
replace them with 0. 4 A fuses. 


Note 


The central locking system can only function 
properly when the lock mechanism moves 
easily, does not seize and the lock cylinders 
are okay. 
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Removing Controls and Checking Function after Removal 


1. Remove door trim panel. 

If still disconnected, connect multiple pin 
plug of wire harness for passenger' s door. 


2. Pull off plugs on control and check plug con- 
nections. 



1 = green /black 

2 - yellow 

3 = brown 

4 ■ red/white 


3. There should be battery voltage between lines 
of red/white term. 4 and brown term, 3 (igni- 
tion turned off). 


4. With the opposite side in unlocked position, 
the following voltage conditions should be 
prevailling at term. 1 and 2: 

Wire, yellow term. 2 - with voltage. 

Wire, green/black term. 1 - without voltage. 

Voltage should be opposite when in locked 
position. 

If voltage is not as described, replace control 
for opposite side or check wire harness. 


57 - 22 Troubleshooting Central Locking System 

- From 1980 Models 


Note 

If a test lamp is used to check the plugs, it could 
happen that the control will be switched on 
(power flow via test lamp). 


5. Remove lock cover. 



6. Remove control. 
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7. Disconnect transmuting linkage at winder. Installing and Adjusting Control 



Winder must turn easily from stop to stop. Re- 
place the control when movement is hard. 


8. Connect plugs on removed control (ignition 
turned off). 



Turn winder clockwise from 1 to 2 by hand. 
Control should switch on in position 2 and 
continue turning to 3. 

Turn winder further by hand about 45 (3 to 
4), The control should turn further to initial 
point 1, 


Note 

Mount control with the original M 6 x 8 bolts. 
Longer bolts would impair clearance of winder. 

1. Install control. 

2. Pull up inner door recess seal above the con- 
trol, so that position of winder to transmitting 
linkage can be observed from above after 
installation of control. 



3. New controls are supplied in locked position -, 
the winder faces right in installed position. 



Replace control, if function is not correct. 
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4. To adjust, move lock mechanism of 

door to "closed" position and push in locking 
button. 



5. Hold winder of control in position 1 against 
stop. 

Ball socket on linkage must be aligned with 
ball head of winder. 


6. Unlock door and open the door lock by 
operating the inside or outside handle. 


7, Check function of locks on both doors prior 
to final assembly. 

Locking buttons must be pushed in by at 
least 3 mm before the controls run. 


Note 

Doors can only be locked when both doors are 
closed. If one door is open when locking the 
doors, the locking system will return to open 
state. 



If ball socket and ball head are not aligned, 
correct position of control in mounting bores 
or file slots, if necessary. 



i Tip 

m v 
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CHANGES ON DOORS AND DOOR LOCK CYLINDERS 


The mounting points have been changed on doors 
and door lock cylinders. 


Old Version Door Lock Cylinder - 
A 26 mm 

New Version Door Lock Cylinder 
B 29 mm 


Old Version Doors 




New Version Doors 



Since the old version doors still have the old 
mounting point, old or new door lock cylinders 
may be installed by f iling the door mounting 
point 

A 6.4 mm dia. washer, a 6 mm dia. lock washer 
and a M 6 x 8 mm fillister head screw are required 
to mount the door lock cylinder. 
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Doors with the new mounting point and new door 
lock cylinder require a spacer, 6.4 mm dia. washer, 
and a M 6 x 18 mm fillister head screw. 


File mounting point if necessary. Installation of 
the door lock cylinder requires use of a 6.4 mm dia. 
washer, 6 mm dia. lock washer and a M 6 x 8 mm 
fillister head screw. 




The following procedures are required to install an 
old door lock cylinder in doors with the new 
mounting point. 


Fit in door lock cylinder. Check distance between 
mounting point and door lock cylinder. Change 
mounting point with the locally made tool in such 
a manner, that door lock cylinder and mounting 
point are in same level. 



57-26 
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60 


REMOVING AND INSTALLING POWER SUN ROOF 
(WITHOUT REMOVING GATES) 


Removing 

1 . Open sun roof lid to rear end position. 
Unsrew sun roof liner mounting screws, 





2. Pull out sun roof liner toward front. 


4. Close sun roof lid but for gap of approx. 
10 mm. Lift front end of sun roof lid 
slightly, push back sun roof lid out of 
guides and lift off toward front. 




3. Detach front guide and gates by 
loosening screws on sun roof. 
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Installing 

1. Check attachments before installing the 
sun roof lid (lid seats, gates and guides). 
Replace parts, if necessary. 



Installation is in reverse sequence. 

2. Adjust sun roof liner that trim runs 
over roof frame without friction. 



Note 

Proceed as follows, if sun roof lid had been 
disconnected on the gate mounting screws 
or the gates had been replaced. 



1 , Correct the distance between gates, if 
necessary between brackets and gates 
with washers. 


60 - 2 Removing and Installing 
Power Sun Roof 
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2. After closing the sun roof lid, the rear 
end of the lid must be in same plane as 
the roof panel. Height can be corrected 
with the rear gate screws. 



3. The lid's front edge can be adjusted to 
the roof plane with the recessed 
adjusting screws, whereby the mounting 
screws must be loosened first. 
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REMOVING AND INSTALLING DRIVE MOTOR AND GEARBOX FOR SUN ROOF 


Removing 

1. Pull down rear end of cover slightly, 
disconnect spring wire and take off 
cover toward rear. 



2. Disconnect wire plugs. Unscrew mounting 
nuts and screw. Take off motor and 
gearbox. 



3. Check rubber/metal mounts, replacing 
if necessary. 



Installing 

Check motor, gearbox and clutch for 
damage before installing, replacing if 
necessary. Installation is in reverse 
sequence. 
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Removing and Installing 
Drive Motor and Gearbox 
for Sun Roof 
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REMOVING AND INSTALLING WIND DEFLECTOR FOR SUN ROOF 


Removing 

1 . Open sun roof lid and unscrew deflector 
opener mounting screws. 



2. Unclip locks on pins, 




Installing 

1 . Inspect all parts (rubber pads, opener, 
pins, washers and locks), replacing parts 
when necessary, before installing the 
wind deflector. 


3. Press pins out of hinges and take wind 
deflector with opener out of car. 



2. Installation is in reverse sequence. 
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REMOVING AND INSTALLING GATES, 

Note 

Sun roof gearbox is removed. 
Removing 

1 . Take gates off of guide rails toward 
inside. 



2. Push back front guide, unscrew mounting 
screws of front cover plate and guide 
rails, and lift off cover plate. 



UIDE, CABLES AND GUIDE RAILS 


3. Lift front end of guide rails and push 
out guide toward front. 



4. Pull out cables toward front (only 
possible after removal of gearbox). 



60 - 6 Removing and Installing 
Gates, Guide, Cables and 

Guide Rails 
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5. Pull guide rails out of spring clamps 
and remove toward front. 



Installing 

Inspect all parts for damage before Lubricate all parts thoroughly with a 

installing, replacing parts if necessary. special grease, e.g. Golde LS 2049 

(application range from - 20° / 4° F + 
90° C/ 194° F). 
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MODIFICATIONS ON SUN ROOF 

Different modifications have been made on 
the sun roof since 1978 models to 
improve the function. 

1 . The rear cross guide with the connecting 
rods attached to the gates and stop plates 
bolted on the sun roof and shim plates 
have been omitted and replaced by a 
water drain plate, which is bolted direct 
to the sun roof lid at rear. 



Old Version 


2. The velvet strip applied on the sun roof 
lid all around was replaced by a new 
part, which has an additionally flaked 
lip to prevent wind noise and improve 
sealing. 

3. The front bolt holes in the front guide 
rails and lid hinge have been moved 
forward by 12 mm. In addition, in the 
middle of the new guide rail there is a 
third spring tongue resting against the 
sun roof head liner. 



4. The height of the sun roof frame has 
been increased to improve clearance for 
lowering and returning. 


60 - 8 Modifications on Sun Roof 
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REMOVING AND INSTALLING BUMPERS 



63-2 Removing and Installing Bumper 
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Bumpers 


No. 

Description 

Qty. 

Note When 

Removing 

Installing 

Special 
Instructions 

i. 

ranei 

i 

Detacn at ienaer 

First fit panel on body, 





and top and bottom 

machine/ grind off bea- 





cross member, then 

ring surfaces . Rivet 





pull forward a little 

holding strips. Paint 





and disconnect hose 

with PUR paint and 





at spray jet 

install weatherstrip 


2 

End cover 

2 




3 

Cover frame 

2 




4 

Metal screw 

4 




5 

Holding <;trin tinnf? 

9 

Rf^nl ,a *"* f 3 if nppp? ■ 

A/WMint' rtn nanpl with 





sary. Drill out ri- 

pop rivets 





vets 



6 

Holding strip, side 

2 

Replace, if neces- 

Mount on panel with 





^at\> Thrill /™i Tit" ri — 

ipl y * J_/£lll UUl 11 

U^J U 1 1 v Cll 





vets 



7 

Cover rail 

1 

Replace, if neces- 






sary 



8 

Metal screw 

5 




9 

Self ~lockinc nut 

30 




10 

Washer 

30 




11 

Headlight snrav ift 

2 

Onpn hrKP r^Tin df — 

Aim f^nt^T' r\f h^iirl™ 

fl L 1 1 1 [1L 1 L C 1 VJ 1 lltuU 





lach hose 

light with 9135 


12 

Gasket 

2 




13 

Plastic nut 

2 




i a 
i *t 

o crew 

o 
Z 




15 

W asher 

2 




lb 

Lockwasher 

2 




17 

Radiator grill 

1 

Replace, if neces- 

Insert plugs in moun- 





sary 

ting holes on bottom 






cross member 


18 

Screw 

3 




19 

Screw 

3 




20 

Lockwasher 

6 




21 

Cage nut 

3 






i 
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No. 

Description 

Qty. 

Not^ When 
Removing 

Installing 

Special 
Instructions 

22 

Rubber plug 

3 






i 

X 

O LI digll L Cl 1 Ullly 51 IK U I 

damage, otherwise 
replace 



24 

Impact tube 

2 

Replace damaged 
parts 

Bolt on carrier to 
tit body 


z4a 

impact ansorner 

o 
Z 

Replace damaged 
parts 

Bolt on carrier to 
fit body 


25 

Cyl. head bolt 

2 




26 

Washer 

2 




27 

Fccentric disc 

2 


Carrier can be off- 

i ] _i ■ 
set depending on in- 
stalled position 


28 

Holt 

4 




29 

Washer 

4 





W aSIlcl 






i urn signal 


Remove carrier, in en 
disassemble 

Mount on carrier be- 
fore installation* Ad- 
just on finished car. 
Fasten wires with clips 


32 

High beam headlight 

2 




33 

Fog headlight 

2 
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REMOVING AND INSTALLING NOSE PANEL, '87 MODELS ONWARD 
Removing 

1. Remove wheels and front air dam. 3. Remove wheel -well cover mounting 

bolts, disconnect air hose for 
outside- temperature sensor on 

2, Remove wheel-arch inner panel left-hand side of car and remove 
mounting bolts and remove wheel -well covers, 
wheel-arch inner panels from car. 
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5. Remove bolts holding panel to 
front fenders* 




6, Remove cover-strip mounting bolts 
holding strip to front end 
section and remove panel from car. 



Instal 1 ing 

1. Before installation, check all 
mounting points and seals and 
replace seals if necessary. 


2. When mounting the panel, check to 
ensure that the gaps between the 
lid and the fenders are equal and 
straight. Adjust at the mounti 
bolts of the cover strip. 



63 - 4 b Removing and Installing Nose Panel, 

'87 Models Onward 
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DISASSEMBLING AND ASSEMBLING BUMPERS 

The high beam and fog headlights as well as the turn signals are removed or installed with the carrier. 
Wires are fastened to the carrier with hose clips for protection. 



The carrier and/or panel do not have to be removed to replace single parts. 
Auxiliary headlights can be replaced after unscrewing the radiator grill and cover frame. 
Single turn signal lamps and fog headlights can be replaced from underneath the fender. 
Mark wires to prevent mixups! 

Note 

Until introduction of new PU irim, a weatherstrip is pasted along the entire mating surface to the body 
and fastened with clips. It is used to compensate for or cover up small irregularities in the body con- 
tour. 

Pointing 

The panels are coated with a special polyurethane (PUR) paint, which is extremely elastic and scratch- 
proof. 

New paint jobs or the painting of large areas require the use of this paint, whereby the entire part must 
be ground clean and sprayed. 

Scratches and small damage areas can be touched up with normal body paints. 

When placed in an oven for drying (max. 60° C) the panels should be placed on aluminum carriers or 
special stands to prevent permanent distortion. 
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No. 

Description 

Qty * 

Note When 
Removing 

Installing 

Special 
Instructions 

1 

Panel 

1 

Detach panel on 

Align panel with fender, 





inside of fender and 

grind as required, coat 





top center 

with PUR paint, rivet 






holdino ^tTiri^ install 






weatherstrip 


s 

End cover 

2 

Pull out, now 






carrier mount- 






ing bolts are 






accessible 




Holding strip, 

2 

Replace, if da - 

Mount on panel with 



upper 


maged 

pop rivets 


4 

Holding strip, center 

2 

Replace, if da- 

Mount on panel with 





maged 

pop rivets 


5 

Holding strip, lower 

2 

Replace, if da- 

Mount on panel with 





maged 

poo rivets 


6 

Self-locking nut 

17 




i 

Washer 

17 





Reinforcement rail 

1 


Mount to bottom of 






panel with pop rivets 


9 

Cover rail 

1 




10 

Countersunk screw 

5 




11 

Allen head screw 

9 

Replaced by posi- 






tions 9 + 10 



12 

Cap 

9 

Replaced by posi~ 






tions 9+10 



in 

Tail light 

2 




14 

License plate light 

2 




14a 

Cover frame 

2 

Unscrew, null out 






lamp, pull off wires 



15 

Metal screw 

4 




16 

Carrier 

1 

Straighten only slight 






damage, otherwise re 






place 


- 
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No. 

Description 

Qty. 

Note When 
Removing 

Installing 

Special 
Instructions 

17 

Threaded plate 

2 


Lock in guide 


18 

Cy], head bolt 

2 

Accessible after 
removal of end cover 



19 

Washer 

2 




20 

Eccentric disc 

2 


Carrier will be off- 
set depending on in- 
stalled position 


21 

Support 

2 




22 

Metal screw 

2 


Bolt support to carrier 


23 

Impact tube 

2 

Replace damaged 
p^rts 

Align installed posi- 
tion with carrier 


23a 

Impact absorber 

2 

Replace damaged 
parts 

Align installed posi- 
tion with carrier 


24 

Bolt 

4 




25 

Lockwasher 

8 




26 

Washer 

8 




27 

Tail fog light 

1 

Pull off cover frame 

Cut out opening in 
new panel with a knife 
Install light on carrier 
and adjust 

* 

28 

Washer 

3 




29 

Lockwasher 

1 




30 

Nut 

1 




31 

Rubber pad (USA) 

2 

Detach from carrier 

Cut out holder open- 
ing in new panel, mea 
sure hole and install 


32 

Self-locking nut 

4 
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REMOVING AND INSTALLING BUMPER 


1. The panel is bolted to fender with five bolts 
on the right side and four bolts on the left side. 
First remove plastic cover on left rear wheel 
house. 


2. Until introduction of new PU panels, a weather' 
strip has to be pasted on the mating surfaces to 
the rear side panels and fastened with clips. 
In this manner small irregularities in the body 
contour can be equallized or covered up. 



3. Tail lights can be removed with the panel, if 
rubber grommets are pulled out of tail panel 
and the then accessible plugs are disconnec 
te^V 


4. Tears or impressions in PU parts can be pasted 
and filled in with engineering adhesives from 
3 M, Art. No. 8101 or 3535 B/A. 
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The mounting of rubber pads on the rear bumper 
has been changed for USA cars since the 1979 
models. 


Cut out the bumper trim in area of the rubber pads 
prior to installing. 

Openings around the bolt and holder must be 
generous enough that the trim cannot be stressed 
or damaged when installing the rubber pads. 


/ 



Painting 


The PU panels are coated with a special polyure- 
thane (PUR) paint, which is extremely elastic 
and scratchproof. 

New paint jobs or the painting of large damaged 
areas require this paint, whereby the entire part 
must be ground clean and sprayed. 

Only scratches or insignificant paint damage can 
be touched up with normal body paint. 

Panels installed free of tension, no waves or 
distortion visible, do not have to be removed 
when car is placed in an oven for drying (max. 
object temperature 80 C). 

o 

When drying panels in an oven (max. 60 C), 
make sure that outer surfaces are not loaded 
(e.g. place on styroper packing material or 
aluminum carriers). This will prevent permanent 
distortion. 


Note 

It is recommended to make the openings with a 
piercing saw. 
Dimensions in mm. 


63 - 10 


Removing and Installing Bumper 


IV f 1980 - Printed in Germany 


9 28 


Windows 


REMOVING AND INSTALLING POWER WINDOW OPERATING SWITCH 


1, Unscrew side trim from center console 3. Loosen rear of center console, press up and 

(2 screws), pull off clip and press down press out switch, 

trim. 
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INSTALLING ADHESIVE PLATE FOR INSI 


An inside rear view mirror which has fallen 
off can be pasted again, if the adhesive plate 
(Part No. 477 845 043) and glass are not 
damaged. 

Also applicable for the Sekurif lex-wind- 
shield. 

Installing Mirror Base 

1. Mark installed position on outside of 
glass. Dimensions: 110 mm from roof 
edge to mirror base ca. 630 mm from A 
pillar to center of glass. 

2. Remove all remainders of adhesive from 
windshield and adhesive plate and clean 
with fresh gasolin 80/1 10. 

3. Spray a thin coat of Activator 31 2 NF on 
adhesive surface of windshield and 
allow to dry about 2 minutes. 

4. Inject one drop of Loctite 312 on to 
adhesive plate and press on firmly. Turn 
adhesive plate, until some Loctite 
squeezes out on edges. 

5. Position adhesive plate correctly, 
holding groove vertical, and press on for 
about 30 to 40 seconds. 

6. Install inside mirror carefully after 
waiting about 1 hour. 


Note 

After 1 hour approx. 60% and after 24 
hours 100% of the adhesive strength has 
been reached. 


E REAR VIEWMIRROR 

Materials Required 

Loctite 31 2, Part No. 000.043.051 .00 
Activator Loctite NF 
Part No. 000.043,052.00 
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Glasses, Window Control 


64 


Bonding the interior rearview mirror in place 

The following materials are required for bonding of the complete interior rearview mirror: 



A = Cleaning solution (000,043.157.00)* 

B = Primer (000.043.158.00)* 

C = Cover sheet (000.043. 1 77.00)* 

D = Activator (000.043.052.00)* 

E = Adhesive (000.043.051 .00)* 


* Porsche part no. 


Bonding the interior rearview mirror in place 
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Bonding the interior rearview mirror in place 

Bonding the fully assembled Interior mirror to the windshield 
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Bonding the interior rearview mirror in place 
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Glasses, Window Control 


64 


Bonding the interior rearview mirror in place 

Bonding the fully assembled interior mirror to the windshield 


NO. 

1 


Operation 

Mark position of interior 
rearview mirror 


Remove adhesive residue 


Roughen bonding plate of 
rearview mirror 

Clean bonding plate of 
rearview mirror 

Clean bonding area 
of windshield 

Mask off bonding area 
of windshield 


Prime bonding area 
of windshield 


Instructions 

Mark position of adhesive plate on outside of windshield, 
Dimension A = 630 mm 
Dimension B =110 mm 

Remove adhesive residue from windshield mechanically 
using a scraper. 

Remove adhesive residue from bonding plate of rear- 
view mirror mechanically using a scraper. 

Roughen bonding plate of rearview mirror mechanically 
using sanding paper. 

Clean bonding plate of rearview mirror using 
cleaning solution (A). 

Clean bonding area of windshield using cleaning 
solution (A). 

Mask off bonding area of windshield using primer tem- 
plate (cover sheet C). 

The position mark of the interior rearview mirror must 
be visible in the middle of the primer template. 

Apply a thin coat of primer (B) to the masked bonding 
area of the windshield. 


Caution: Allow a flash-off time of 15 to 20 minutes! 


Bonding the interior rearview mirror in place 
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No. Operation Instructions 

4 Activate bonding area of Spray activator (D) onto bonding area 

windshield of the windshield. 


Caution: Allow a flash-off time of 2 minutes! 


Remove primer template 


Apply adhesive to bonding 
plate 

Bond rearview mirror in place 


Apply a drop of adhesive (E) to the bonding plate of 
the rearview mirror. 

Press bonding plate of rearview mirror against primered 
and activated windshield area. 


Note: Press mirror in place for approx. 40-50 sec.! 


Note: 

Bonding strength 
60 % after 1 hour 
100 % after 24 hours 
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REMOVING AND INSTALLING WINDSHIELD 


Removing 

1 , Lift off cap on windshield wiper and loosen 
screws. Set up wiper arm and move it back 
and forth, until the wiper arm can be remo- 
ved. 


4. Open engine hood, unscrew and remove apron 


2. Knock side ornamental strips off of retaining 
rail with a wood wedge. 



3. Pull out upper ornamental strip. 




• 







5. Unscrew sun visor mounts. Remove inside 
mirror by pressing up. Remove metal screw 
(see arrow) from A pillar. Pull down head- 
liner on left and right sides far enough that 
the front clips can be disconnected. 



Printed in Germany 


Removing and Installing Windshield 


64 - 3 


Windows 


928 


6, First press side pads up and in, and then pull 
them out. 



7. Press the steel wire from Repair Kit 477 898 
Oil through windshield weatherstrip at an 
uppes comer and- secure it inside erf Special 
Tool VW 1351 (similar to a screwdriver). Now 
pull the wire toward the inside and hold it on 
the weatherstrip with the special tool* Use the 
grip to pull the wire in up to this point. Re- 
peat this procedure around entire windshield. 


Note 

To prevent the weatherstrip from sticking to- 
gether again, press out the window glass care 
fully at the same time or place a small block 
underneath. 

Broken windows can be pressed out and the 
weatherstrip cut through with a knife. 

Cover inside of car to protect sensitive areas 
against glass splitters. 


8. Remove remainders of adhesive from win- 
dow and flange. 

Note 

Remainders of adhesive are best removed from 
window and flange by dabbing with a little sea 
lant material. 



installing 


1. Place windshield in body, position and mark. 
Place spacer blocks on bottom window flange. 


2. Clean edge of glass and flange with acetone. 
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Windows 


3. Apply a coal of primer to adhesive surfaces on 
window and flange. 



Note 

Do not apply a second coat of priming solution 
after air-drying; this would impair adhesion. 


4. Place cord seal in window opening and connect 
ends with a diagonal cut. 



5, install window glass with suction cups. Press on 
tight enough all around, that sealing cord fits 
well everywhere. Distance between flange and 
upper edge of glass should be 10. 5 mm. 



6. Install ornamental strips. 


7. Install side pads, headliner and sun visors. 


8« Install inside mirror. 



9. Install apron panel and windshield wipers. 
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Removing and installing the bonded windshield 

The following tools and materials are required for removal and installation of the bonded windshield: 



64 - 341 


A 

Cutting device 

VAG 1561 

VW Werk AG 

B 

Double suction cup 


VAG 1344CS equipment sales 

C 

Glue gun 

VAG 1344/1 


D 

Scrapping knife 

6.39.03.113.02.2 

e.g. C & E FEIN GmbH & Co. 




Postfach 172 

E 

Cutting knife U-shape 

6.39.03.127.01.4 

7000 Stuttgart 1 

F 

Adhesive set 

000.043.038.01 

Porsche Parts Service 

FT 

- Adhesive sealing comp. 



F2 

• Working nozzle 



F3 

- Cleaning solution 



F4 

- Body primer 



F5 

- Glass primer 



F6 

- Swab 




Removing and installing the bonded windshield 
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Removing and installing the bonded windshield 


No. 


Work step 


Instructions 


Remove the wipers 


Unscrew the hexagon nuts T lift off washers 
and wipers. 


Move sleeves 


Separate transition from cover strips at top to water col 
lection strip on right and left by moving the sleeves. 


3 
4 

5 


Remove the water collection 
strips 

Remove the top cover strip 

- Top cover strip 

- Sealing tapes 

- Adhesive tape 


Drive the right and left water collection strips out of the 
holding rails by means of a wooden wedge. 

Remove the top cover strip from the plug-in clips using 
a plastic or wooden wedge. Remove the adhesive tape 
and sealing tapes. 


6 
7 
8 
9 
10 
11 
12 


Remove the cowl panels 

- Hexagon sheet metal screws 

- Washers 

- Sealing washers 

- Sheet metal screws 

- Washers 

• Cowl panef 

- Seal 


Open lid. Unscrew hexagon sheet metal screws. Re- 
move washers. Unscrew one sheet metal screw in each 
case at the right and left ends of the cowl panel, remove 
washers and remove cowl panel with seal. 


13 


Remove spacerblocks 


Remove the spacer blocks at the bottom between the 
bodywork and windshield. 


14 


15 


Unscrew the sun 
visor bearing 

- Slotted oval trim-head tapping 
screws 

- Sun visor bearing 


Unscrew the slotted oval trim -head tapping screws and 
remove the sun visor bearing with sun visor 


16 


Lift off the inside mirror 


Lift off the inside mirror upwards from the fixing plate 
parallel to the windshield. 


Removing and installing the bonded windshield 
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No. 


Work step 


Instructions 


17 
18 


Remove the A - column 
panels 

- Sheet metal screw 

- A - column panel 


Unscrew the sheet metal screw on the A-column. Un- 
hook the front clips by pulling down the headlining on 
the right and left. Press the A-column panels inwards at 
the top and then pull out. 


19 


Attach a cover to the 
Instrument panel 


Cover the instrument panel to avoid soiling or damage. 


Open the door windows 


Lower the door window panes. 

Important: The door windows must be closed again 

only after completion of the hardening time. 


20 Attach adhesive tape 

to the bodywork 


Mask the bodywork in the visible area of the window cut- 
out with adhesive tape to protect the paint work. 


21 


Cut out the 
windshield 


Equip the cutting device (A) with a cranked knife (E), 
Sharpen the cutting knife with a whetting stone with the 
machine running. Insert the cutting knife between the 
bodywork and windshield and set the oscillation control- 
ler to step 4. Cut through the adhesive bonding between 
the windshield and bodywork all-round. 


22 


Remove the 
windshield 


23 


Remove the adhesive 
sealing compound on the 
bodywork 


Equip the cutting device (a) with a scraping knife (D) 
and remove theadhesive sealing compound on the body- 
work so far that there is still a full covering of remaining 
adhesive. 


Clean the window 
cut-out in the bodywork 


Clean the window cut-out in the bodywork thoroughly 
with cleaning solution (F3). 

Important: No cleaning solution residue must remain on 
the bodywork. 
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No. Work step Instructions 

Prime damaged locations Prime damage to the top coat in the invisible area of the 

on the bodywork window cut-out with body primer (F4). 

Remove the adhesive tape 
on the bodywork 

Clean the Clean the area of the windshield to be glued thoroughly 

windshield with cleaning solution (F3). 

24 Apply a prime coat Apply glass primer (F5) all-round to the area of the wind- 

to the windshield shield to be glued. 

Important: The glass primer requires a drying time of at 
least 15 minutes. No adhesive sealing compound must 
be applied before expiry of this time. 

Using the glue gun, apply adhesive sealing compound 
(F1) all-round on the surface of the windshield to be 
glued in the form of a tapered bead (C). 
Important; The windshield must be installed in the ve- 
hicle within a maximum of 10 minutes after adhesive ap- 
plication. 

Position the double suction cups on 
the outer side of the windshield 


Insert the spacer blocks Insert the spacer blocks for positioning the windshield at 

the bottom in the bodywork (cowl). 

26 Insert the windshield Place the prepared windshield in the window cut-out of 

in the bodywork the bodywork, align and press on with the double suc- 

tion cups (B). The windshield must rest on the spacer 
blocks at the bottom. 


25 Apply adhesive sealing 

compound to the windshield 


Removing and installing the bonded windshield 
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No. 


Work step 


Instructions 


Clean the vision areas 


Excess adhesive sealing compound must be removed 
immediately and the affected vision areas cleaned with 
cleaning solution (F3). 


Remove the cover 

on the instrument panel 


Install the A-column 
panels 


Inser the A-column panels, clip in the headlining 
again by pressing up and insert sheet metal screws. 


Fit the inside mirror 


Push the inside mirror onto the fixing piate parallel to 
the windshield. 


Fit the sun visors 


Secure the sun visor bearings with sun visors on the 
right and left with three slotted oval trim-head tapping 
screws in each case. 


Fit the cowl panel 


Insert the cowl panel with seal and screw in the hex- 
agon sheet metal screws with the corresponding wash- 
ers. Secure the right and left ends of the cowl panel with 
one sheet metal screw and washer in each case. 


Fit the top cover 
strip 


Attach the adhesive tape and sealing tapes. Secure the 
top cover strip to the plug-in clips with fitted sieeves. 


Install the water 
collection strip 


Push the right and left water collection strips onto the 
holding rails. Produce a transition from the top cover 
strip to the right and left water collection strips by 
moving the sleeves. 


Fit the 
wipers 


Slip on the wipers, put on washers and screw tight with 
hexagon nuts. 
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Important: 

In order to guarantee sufficient strength of the adhesive bond, the following 
parameter conditions must observed: 

Hardening time 10 h 

Temperature min. 15*C 

Relative humidity min. 40% 

The hardening time is extended at lower temperatures and with a lower relative humidity. 
The vehicle must not be put into operation before expiry of the hardening time! 


Removing and installing the bonded windshield 
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Removing and installing the bonded rear side window 

The following toots and 

materials are required for removal and Installation of the bonded rear side windows: 






H 


A 

Cutting device 

VAG 1561 

VW Werk AG 

B 

Double suction cups 

VAG 1344 

CS equipment sales 

C 

Glue gun 

VAG 1344/1 


D 

Scraping knife 

6.39.03.113.02.2 

e.g. C & E FEIN GmbH & Co. 




Postfach 1 72 

E 

Curved cutting knife 

6.39.03.103.01.7 

7000 Stuttgart 1 

F 

Adhesive sealing comp. 

999.915.400.40 

Porsche Parts Service 

G 

Body primer 

999.915.487.40 


H 

Cleaning solution 

999.915.478.40 
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Removing and installing the bonded rear side window 


No. 


Work step 


Instructions 


1 

2 
3 
4 


Pull off the decorative frame 

- Comer piece, top 

- Decorative frame part, top 

- Corner piece, bottom 

- Decorative frame part, bottom 


Carefully release the decorative frame from the rubber 
seal in the area of the top corner piece using a wooden 
or plastic spatula. Insert fabric cloths between the deco- 
rative frame and rubber seal and pull out the decorative 
frame by pulling the fabric cloth along the rubber seal. 


Cut throughihe rubber seal 


Equip the cutting device (A) with the curved knife (E). 
Sharpen the cutting knife with a whetting stone when 
the machine Is running. Insert the cutting knife in the rub 
ber seal, set the oscillation controller to step 6 and cut 
through the rubber seal all-round between the rear side 
window and body work. 


Remove the rear 
side window 

Pull the rubber 
seal residue off 
the bodywork 


Attach adhesive tape 
to the bodywork 


Mask the bodywork in the visible area of the window cut- 
out with adhesive tape to protect the paint work. 


8 


Remove the adhesive 
sealing compound on 
the bodywork 


Equip the cutting device (A) with the scraping knife (C) 
and remove the adhesive sealing compound on the 
bodywork so far so that there is still full coverage with 
adhesive residue. 


Clean the window cut-out 
in the bodywork 


Thoroughly clean the window cut-out in the bodywork 
with cleaning solution (H). 

Important: No cleaning solution residue must remain on 
the bodywork. 


Removing and installing the bonded rear side window 
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No. Work step Instructions 


Prime damaged locations 
on the bodywork 


Prime damage to the top coat in the non-visible area of 
the window cut-out with body primer (Q). 


Remove adhesive sealing 
compound on the rear side 
window 


Carefully remove the adhesive sealing compound on the 
rear side window with a fixed knife. A full covering of 
adhesive residue may remain. 


Clean the rear side Thoroughly rub off the rear side window with cleaning 

window solution (H). 

Important:: No cleaning solution residue must remain 

on the window. 


Clean the rubber seal Clean the window channel of the rubber seal 

with cleaning solution (H). 

Important: No cleaning solution residue must remain in 
the window channel. 


9 Apply adhesive sealing Insert a cartridge of adhesive sealing compound (F) in 

compound in the window the glue gun (C) and glue the window channel of the 

channel of the rubber seal rubber seal all-round. 

Important: The rear side window must be installed in 
the vehicle within a maximum of 4 hours after adhesive 
application. 


10 Place the rubber seal 

on the rear side window 


1 1 Complete the rubber seal Press the top decorative frame part (2) into the rubber 

with the decorative frame seal. 

Assemble the bottom decorative frame part (4) with the 
top corner piece (1) and bottom corner piece (3), press 
into the rubber seal, connect with the top decorative 
frame part (2) and press the assembled decorative 
frame completely into the 
rubber seal. 


64- 18 


Removing and installing the bonded rear side window 

Printed in Germany - XXIV, 1989 


928 


Glasses, Window Control 


64 


No. 


Work step 


Instructions 


12 


Place the assembly cord in 
the rubber seal 


Place the assembly cord for pulling in the rear side win 
dow In the rubber seal. 

The cord ends must cross approximately in the center 
of the Ocolumn area. 


Remove the adhesive tape 
from the bodywork 


13 


Apply adhesive sealing 

compound 

to the bodywork 


Apply adhesive sealing compound (F) all-round in the 
area of the window cut-out on the bodywork with the 
glue gun (C). 


Fit the rear side 
window in the 
bodywork 


Place the assembled and prepared rear side window in 
the window cut-out of the bodywork, align and press on. 
From the passenger compartment, pull the rubber seal 
onto the bodywork bead by pulling out the assembly 
cord. 


Clean the vision areas 


Excess adhesive sealing compound must be removed 
immediately and the affected vision areas must be 
cleaned with cleaning solution (H). 


Removing and installing the bonded rear side window 
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Removing and installing windshield - 2-pack adhesive 

The following tools and materials are required for removal and installation of the windshield: 




G3 



G1 G2 




u 

si. 


G5 


G6 G7 G8 


G4 



024 ■ 64 


A 

Cutter 

VAG 1561 

B 

Twin-cup suction puller 

VAG 1344 

C 

Bonding gun 

VAG 1344/1 

D 

Flashing knife 

639.031.130.22 

E 

Cutting knife, U-type 

639.031.270.14 

F 

Mixing rod 9528 

000.721 .952.80 

G 

Adhesive set 

000.043.038.01 

G1 

- Cartridge component A 


G2 

- Cartridge component B 


G3 

- Mixing cartridge 


G4 

- Primer 


G5 

- Cleaning solution 


G6 

- Injector nozzle 


G7 

- Application nozzle 


G8 

- Filling nozzle 


G9 

- Touch-in tool 



VW Werk AG 

Service equipment supply 


e.g. C&E FEIN GmbH & Co. 
P.O. Box 172 ; D-7000 Stuttgart 1 


Porsche Parts Service 


Removing and installing windshield - 2-pack adhesive 
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Removing and installing windshield - 2-pack adhesive 


Removing windshield: 


No. Operation Instructions 

Remove windshield Undo hexagon nuts, lift off washers and wipers, 

wipers 

1 Relocate sleeves Shift sleeves to separate junction between upper cover 

molding and RH and LH drip molding. 

2 Remove drip moldings Using a wooden wedge, separate RH and LH drip mol- 

dingsfrom the retaining rails. 


Remove upper cover molding Using a plastic or wooden wedge, separate upper cover 

3 - upper cover molding molding from the iocating clamps. Remove adhesive 

4 - sealing strips tape and seaiing 

5 - adhesive tape tapes. 

Remove cowl panel Open cover. Remove hexagon head sheet metal screws. 

6 - Hex head sheetmetal screws Remove washers. Remove one sheet metal screw each 

7 - Washers on right and left-hand side of cowl panel, remove 

8 - Sealing washers washers and take out cowl panel complete with 

9 - Sheetmetal screws weatherstrip. 

10 - Washers 

11 - Cowl panel 

12 - Sea! 

13 Remove spacer blocks Remove spacer biocks between body and lower 

windshield side. 

Unscrew sun visor Remove raised countersunk sheetmetal screws and sun 

support visor support complete with sun visor. 

14 - Raised countersunk 

sheetmetal screws 

1 5 - Sun visor support 


Removing and installing windshield - 2-pack adhesive 
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Operation 


Instructions 


16 


Lift off interior rearview mirror 


Lift rearview mirror off the subplate, following a line 
parallel to the windshield. 


17 
18 


Remove A-pillar 
linings 

- Sheetmetal screw 

- A- post lining 


Unscrew sheetmetal screw from A-pillar. Unclip front 
clips by pulling down right and left-hand sides of headlin- 
ing. Press top of A-pillar linings to the inside and pull 
out. 


19 


Spread cover over instrument Cover instrument panel to avoid staining or damaging 
panel the panel. 


Open door windows 


Lower door windows. 

Attention: The door windows must not be closed 
before the curing time has elapsed. 


20 


Attach adhesive tape to the 
body 


Cover body in visible area of windshield aperture with 
adhesive tape to protect the paintwork. 


21 


Cut out windshield 


Insert cranked knife (E) into cutter (A). With equipment 
running, sharpen cutter with grindstone. Place cutting 
knife between body and windshield and set vibration 
regulator to stage 4. Cut bonding between windshield 
and body in a continuous line. 


22 


Lift out windshield 


23 


Remove adhesive sealant 
from body 


Insert flashing knife (D) into cutter (A) and remove 
adhesive sealant from body only to the extent that the 
remaining adhesive covers the whole area in a uniform 
manner 
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No. 


Operation 


Instructions 


Clean windshield aperture 
of body 


Clean windshield aperture of body thoroughly using 
cleaning solution (G5). 

Attention: Make sure no cleaning solution residues 
remain on the body. 


Apply primer to damaged 
areas of body 


Use primer (G4) to coat damaged areas in non-visible 
section of windshield aperture. 


Remove adhesive 
tape from body 


Clean windshield 


Clean bonding area of windshield thoroughly using 
cleaning solution (G5). 


24 


Apply primer to 
windshield 


Apply primer (G4) to the bonding area of the windshield 
in a continuous bead. 

Attention: Drying time of the primer is at least 15 
minutes. No windshield adhesive must be applied until 
this time has elapsed. 


Removing and installing windshield - 2- pack adhesive 
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Preparing the adhesive cartridge 
for application of adhesive 


No. Operation Instructions 

25 Open nozzle fitting of cartridge Use a screwdriver to pierce the diaphragm in the nozzle 
containing component A fitting of the cartridge containing component A (H1 ). 

26 Open flanged cover of cartridge Use the screwdriver handle to pierce the flanged cover 
contain ingcomponent A at the end of the cartridge containing component A (H1). 

27 Screw filling nozzle onto cart- Screw filling nozzle (H9) onto cartridge containing 
ridge containing component A component A (H1). 

28 Place cartridge containing Place cartridge containing component A (H1) into bond- 
component A into bonding gun ing gun (C). 

Remove screw-on cap from mixing cartridge (H3). 

29 Press component A into mixing Insert filling nozzle (H9) of cartridge containing corn- 
cartridge ponent A (H1) into mixing cartridge. 

Press component A into mixing cartridge (H3) using the 
bonding gun. 

30 Open screw-on fitting of cart- Use a knife to cut off the tip of the nozzle fitting of the 
ridge containing component B cartridge containing component B (H2). 

31 Screw injector nozzle onto Screw injector nozzle (H7) onto cartridge containing 
cartridge cont. component B component B (H2). 

32 Place cartridge containing Place cartridge containing component B (H2) into 
component B into bonding gun bonding gun (C). 
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NO. 


Operation 


Instructions 


33 


Press component B into 
mixing cartridge containing 
component A 


Introduce injector nozzle (H7) of cartridge containing 
component B (H2) into mixing cartridge (H3). 
Use the bonding gun (C) to press component B (H2) 
into mixing cartridge (H3) containing component A. 


34 


Close mixing cartridge 


Pull injector nozzle (H7) out of mixing cartridge (H3) 
and close mixing cartridge with screw-on cap. 


35 


Screw mixing rod into 
mixing cartridge 


Screw mixing rod (G) manually into internal thread of 
mixing disc in the mixing cartridge (H3). Clamp other 
end of mixing rod into a drill chuck. 
Fit the drill into a suitable clamping device. 


36 


Mix component A and 
component B 


Switch on drill (900 to 1200 rpm) and rotate mixing car- 
tridge 25 times from stop to stop. 
Perform all 25 double strokes fairly rapidly. 


37 


Engage mixing disc into 
piston 


Pull back mixing cartridge until a rattling sensation is 
felt. 

Switch off drill and screw mixing rod out of mixing car- 
tridge. 

The mixing disc will then engage into the piston of the 
mixing cartridge. 


38 


Place mixing cartridge into 
bonding gun 


Insert mixing cartridge with mixed 2-pack windshield 

adhesive into bonding gun. 

Screw application nozzle (H8) onto mixing cartridge. 


Caution: Open time is 15 minutes! 

Open time is the time available for application of the adhesive and for installing the wind- 
shield into the aperture in the body. 


Removing and Installing windshield — 2-pack adhesive 
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Installing the windshield; 


No. 


Operation 


Instructions 


39 


Apply windshield adhesive 
to the windshield 


Using the bonding gun (C), apply a trapezoidal con- 
tinuous bead of windshield adhesive to the bonding 
area of the windshield. 


Position twin-cup suction 
pullers on outside of 
windshield 


Insert spacer blocks 


Insert spacer blocks for positioning of bottom of 
windshield into body (cowl panel). 


40 


Insert windshield into 
body aperture 


Place prepared windshield into aperture in body, align 
and press into place using the twin-cup suction pullers 
(B). Make sure the bottom of the windshield rests on 
the spacer blocks. 


Clean visible areas 


Remove adhesive that has squeezed out immediately 
and clean the affected visible areas using cleaning 
solution (G5). 


Remove cover from 
the instrument panel 


Install A-pillar 
linings 


Install A-pillar linings, clip headlining into place by press- 
ing up and fit sheetmetal screws. 


Fit interior 
rearview mirror 


Push interior rearview mirror onto subplate, following a 
line parallel to the windshield. 


Fit sun visors 


Using three raised countersunk sheetmetal screws per 
side, install sun visor support with RH and LH sun 
visors. 
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Instructions 


Fit cowl panel 


Put cowl panel complete with weatherstripping into 
place and screw in hex sheetmetal screws with 
washers. Tighten right-hand and left-hand sides of cowl 
panel with one sheetmetal screw and washer each. 


Fit upper cover 
molding 


Attach adhesive strips and sealing strips. Instaii upper 
cover molding complete with sleeves to the locating 
damps. 


Fit drip molding 


Push RH and LH drip moldings onto the retaining 
rails. Push sleeves into place to ensure smooth transi- 
tion of upper cover moiding to RH and LH drip moldings. 


Fit windshield 
wipers 


Position windshield wipers, put washers into place and 
tighten using hexagon nuts. 


Note: 

The bonding does not immediately reach its full strength. In order to ensure sufficient bonding 
strength, the following conditions must be adhered to: 

Curing time 3 hours 

Temperature min. 5°C 


Do not operate the vehicle before the curing time has elapsed! 
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Removing and installing bonded rear side window - 2-pack adhesive 

The following tools and materials are required for removal and installation of the bonded rear side 
window: 



A 

Cutter 

VAG 1561 

VW Werk AG 

B 

Twin-cup suction puller 

VAG 1344 

Service equipment supply 

C 

Bonding gun 

VAG 1344/1 


D 

Flashing knife 

639.031.130.22 

e.g. C & E FEIN GmbH & Co. 

E 

Cutting knife, cranked 

639.031.030.17 

P.O. Box 172 ; D-7000 Stuttgart 

F 

Mixing cartridge 9528 

000.721.952.80 

Porsche Parts Service 

G 

Adhesive set 

000.043.038.01 


G1 

- Cartridge component A 



G2 

- Cartridge component B 



G3 

- Mixing cartridge 



G4 

- Primer 



G5 

- Cleaning solution 



G6 

- Injector nozzle 



G7 

- Application nozzle 



G8 

- Filling nozzle 



G9 

- Touch-in tool 
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Removing and installing bonded rear side window - 2-pack adhesive 


Removing the rear side window: 


No. 


Operation 


Instructions 


1 

2 
3 

4 


Pull away trim molding 

- upper corner section 

- upper trim section 

- lower corner section 

- lower trim section 


Using a wooden or plastic spatula, carefully lift trim 
molding out of the window rubber, starting in the corner 
section area. Place a rag between trim molding and rub- 
ber seal and pull out molding by pulling the rag along 
the rubber seal. 


Cut through rubber seal 


Insert cranked knife (E) into cutter (A). Using a grind- 
stone, sharpen the cutting knife with the equipment run- 
ning. Engage cutting knife Into rubber seal, set vibration 
regulator to stage 6 and cut rubber seal in a continuous 
line between rear side window and body. 


Lift out rear side window 


Lift remains of 

rubber seal off the body 


Attach adhesive tape 
to body 


Cover body In visible area of window aperture with 
adhesive tape to protect the paintwork. 


8 


Remove adhesive sealant 
from body 


Insert flashing knife (D) into cutter (A) and remove 
adhesive only to the extent that the remaining adhesive 
covers the whole area in a uniform manner. 


Removing and installing bonded rear side window - 2-pack adhesive 
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No. 


Operation 


Instructions 


Clean window aperture 
in body 


Clean window aperture of body thoroughly using clean- 
ing solution (G5). 

Attention: Make sure no cleaning solution residues 
remain on the bodywork. 


Apply primer to damaged 
areas of body 


Use primer (G4) to coat damaged paintwork areas in 
non-visible section of window aperture. 


Remove adhesive sealant 
from rear side window 


Using a fixed knife, remove adhesive residue carefully 
from rear side window. A thin coating of adhesive cover- 
ing the bonding surface in a uniform manner may 
remain. 


Clean rear side window Clean rear side window thoroughly using cleaning 

solution (G5). 

Attention: Make sure no cleaning solution residue 
remains on the window. 


Clean rubber seal Clean window channel of rubber strip using 

cleaning solution (G5). 

Attention: Make sure no cleaning solution residue 
remains in the window channel. 
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Preparing the adhesive cartridge for application of adhesive 


No. 


Operation 


Instructions 


Open nozzle fitting of cartridge Use a screwdriver to pierce the diaphragm in the nozzle 
containing component A fitting of the cartridge containing component A (H1), 


10 


Open flanged cover of cartridge Use the screwdriver handle to pierce the flanged cover 
containingcomponent A at the end of the cartridge containing component A (H1) 


11 


Screw filling nozzle onto cart- Screw filling nozzle (H9) onto cartridge containing 
ridge containing component A component A (H1). 


12 


13 


Place cartridge containing 
component A into bonding gun 


Press component A into mixing 
cartridge 


Place cartridge containing component A (H1) into bond- 
ing gun (C). 

Remove screw-on cap from mixing cartridge (H3). 

Insert filling nozzle (H9) of cartridge containing com- 
ponent A (H1) into mixing cartridge. 
Press component A into mixing cartridge (H3) using the 
bonding gun. 


14 


Open screw-on fitting of cart- 
ridge containing component B 


Use a knife to cut off the tip of the nozzle fitting of the 
cartridge containing component B (H2). 


15 


Screw injector nozzle onto 
cartridge cont. component B 


Screw injector nozzle (H7) onto cartridge containing 
component B (H2). 


16 


Place cartridge containing Place cartridge containing component B (H2) into 

component B into bonding gun bonding gun (C). 


17 


Press component B into 
mixing cartridge containing 
component A 


introduce injector nozzle (H7) of cartridge containing 
component B (H2) into mixing cartridge (H3). 
Use the bonding gun (C) to press component B (H2) 
into mixing cartridge (H3) containing component A. 


Removing and installing windshield — 2-pack adhesive 
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No. 


Operation 


Instructions 


18 


Close mixing cartridge 


Pull injector nozzle (H7) out of mixing cartridge (H3) 
and close mixing cartridge with screw-on cap. 


19 


Screw mixing rod into 
mixing cartridge 


Screw mixing rod (G) manually into internal thread of 
mixing disc in the mixing cartridge (H3). Clamp other 
end of mixing rod into a drill chuck. 
Fit the drill into a suitable clamping device. 


20 


Mix component A and 
component B 


Switch on drill (900 to 1200 rpm) and rotate mixing car- 
tridge 25 times from stop to stop. 
Perform all 25 double strokes fairly rapidly. 


21 


Engage mixing disc into 
piston 


Pull back mixing cartridge until a rattling sensation is 
felt. 

Switch off drill and screw mixing rod out of mixing car- 
tridge. 

The mixing disc will then engage into the piston of the 
mixing cartridge. 


22 


Place mixing cartridge into 
bonding gun 


Insert mixing cartridge with mixed 2-pack windshield 
adhesive into bonding gun. 

Screw application nozzle (H8) onto mixing cartridge. 


Caution: Open time is 15 minutes! 

Open time is the time available for application of the adhesive and for installing the wind- 
shield Into the aperture in the body. 
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Installing the rear quarter window: 


No. 


Operation 


Instructions 


23 


Apply window adhesive 
to the window channel 
of the rubber seal 


Place cartridge with window adhesive into bonding gun 
(C) and apply a continuous bead of adhesive to the win 
dow channel of the rubber seal. 


24 


Place rubber seal onto 
rear side window 


25 


Assemble trim molding 
to rubber seal 


Press upper trim section (2) into rubber seal. 
Assemble lower trim section (4) to upper corner section 
(1) and lower corner section (3), press into rubber seal, 
assemble to upper trim section (2) and press fully 
assembled trim molding fully into rubber seal 


26 


Place assembly cord into 
rubber seal 


Place assembly cord for fitting of the rear side window 
into the rubber seal. 

The ends of the cord must cross each other near the 
middle of the C-pillar area. 


Remove adhesive tape 
from body 


27 


Apply window adhesive 
to the body 


Using the bonding gun (C), apply a continuous bead of 
window adhesive to the window aperture area to the 
body. 


Fit rear side window 
to body 


Place assembled and prepared rear side window into 
the window aperture, align and press into place. 
Working from passenger compartment side, slowly pull 
out the assembly cord to align the rubber seal to the 
body flange. 


Removing and installing bonded rear side window - 2- pack adhesive 
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No. Operation Instructions 

Clean visible areas Remove adhesive that has squeezed out immediately 

and clean the visible areas affected using cleaning solu- 
tion (G5). 


64-38 
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PAINT COLORS - 1978 


Stanriarri * 

v l a ii u a I u • 


o p e c i a i . 


India red 

027 

oak green metallic 

265 

talbot yellow 

106 

silver green metallic 

266 

continental orange 

107 

lint green metallic 

275 

fern green 

273 

minerva blue metallic 

304 

olive green 

274 

petrol blue metallic 

376 

albert blue 

387 

brown copper metallic 

443 

cockney brown 

408 

silver metallic 

936 

mocca black 

451 



cashmire beige 

502 



black 

700 



grand prix white 

908 




PAINT mi OR^ — 

1 Q7Q 


Standard * 


O p SC 1 a 1 . 


india red 

027 

oak green metallic 

265 

talbot yellow 

106 

lint green metallic 

275 

olive green 

274 

light blue metallic 

30 T 

arrow blue 

305 

minerva blue metallic 

304 

cockney brown 

408 

petrol blue metallic 

376 

mocca black 

451 

brown copper metallic 

443 

cashmire beige 

502 

opal metallic 

463 

lilac 

601 

tobacco metallic 

464 

black 

700 

black metallic 

708 

grand prix white 

908 

silver metallic 

936 
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PAINT COLORS — 1980 


Standard : 


india red 027 

talbot yellow 106 

olive green 274 

arrow blue 305 

cockney brown 408 

mocca black 451 

cashmire beige 502 

lilac 601 

black 700 

grand prix white 908 


Special: 


oak green metallic 265 

lint green metallic 275 

light blue metallic 30 T 

minerva blue metallic 304 

petrol blue metallic 376 

brown copper metallic 443 

opal metallic 463 

tabacco metallic 464 

black metallic 708 

silver metallic 936 


PAINT COLORS - 1981 


Standard 


india red 027 

arrow blue 305 

mocca black 451 

black 700 

chiffon white 182 

bamboo beige 523 

burnus brown 524 

mint green 20 A 

grand prix white 908 


Special: 


light blue metallic 30 T 

minerva blue metallic 304 

black metallic 708 

tin metallic 956 

platinum metallic 655 

pacific blue metallic 31 G 

palisander metallic 474 

moss green metallic 20 C 

wine red metallic 895 


66 - 02 Paint Colors from 1980 Models 
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RANGE OF BODY PAINT COLORS AS FROM 1982 MODELS 


Standard Colors: 

S n e c i a I C n I n r ? ■ 


guards red 027 

met. liaht blue 

1 1 • V ^ I II W 1 1 I U I 1_1 U- 

30T 

royal blue 305 

met. minerva blue 

304 

mocha brown 451 

met. black 

708 

black 700 

met. pewter 

9bo 

chiffon white 182 

met. platinum 

655 

bamboo beige 523 

met. pacific blue 

31G 

caramel brown 524 

met. rosewood 

474 

mint green 20A 

met. moss green 

zuu 

grand prix white 908 

met. wine red 

895 


met. meteor grey 

961 


met. light bronze 

966 

RANGE OF BODY PAINT COLORS AS FROM 1983 MODELS 


Standard Colors: 

Special Colors: 


guards red 027 

met. pewter 

956 

black 700 

met. platinum 

boo 

grand prix white 908 

met. moss green 

20C 

glacier blue 32Z 

met. slate blue 

661 


met. quartz gray 

662 


met. kiln red 

811 


met. ruby red 

810 


met. light bronze 

966 
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RANGE OF BODY PAINT COLORS AS FROM 1984 MODELS 


Standard Colors: 


india red 027 

black 700 

grand prix white 908 

glacier blue 32Z 

chiffon white 182 


Special Colors: 


met. pewter 956 

met. platinum 655 

met. moss green 20 C 

met. slate blue 661 

met. quartz gray 662 

met. kiln red 81 1 

met. ruby red 810 

met. light bronze 966 


66 - 04 Range of Body Paint Colors as from 1984 Models 
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RANGE OF BODY PAINT COLORS AS 
FROM 1985 MODELS 


Standard Colors: 


Special Colors 


guards red 


027 


met. nutmeg brown 


492 


black 


700 


met. garnet red 


822 


grand prix white 


908 


met. iridescent blue 


33P 


pastel beige 


536 


met. saphire blue 


33X 


marble gray 


673 


met. crystal green 


33N 


met. white gold 


539 


met. silver 


936 


met. moss green 


20C 


met. meteor gray 


961 
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RANGE OF BODY PAINT COLORS, 1986 MODELS ONWARD 


Standard Colors; 


pastel beige 536 

marble gray 673 

india red 027 

grand prix white 908 

black 700 

dark blue 347 


Special Colors: 

nutmeg brown - metallic 492 

garnet red - metallic 822 

iris blue - metallic 33P 

Prussian blue - metallic 33X 

cristal green - metallic 33N 

white gold - metallic 539 

silver - metallic 936 

moss green - metallic 20C 

meteor - metal lie 961 


66 - 06 Range of Body Paint Colors, XIII, 1986 - Printed in Germany 

86 Models Onward 
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Body paint colors model 1987 onward 


Standard: Special: 

Grand prix white 908 Silver - metallic 980 

Black 700 Lagoon green - metallic 35Y 

Dark blue 347 Rock green - metallic 699 

Cherry red 80F Nougat brown - metallic 40B 

Lemon yellow 10W Diamond blue - metallic 697 

Ceramic beige 499 Espresso brown - metallic 40 D 

Turquoise 21 M Marine blue - metallic 35V 

Guards red 80K Venice blue - metallic (36P) 35 U 

Cassis red - metallic 80 D 

Body paint colors model 1988 onward 

Standard: Special: 

Grand prix white 908 Silver - metallic 980 

Black 700 Lagoon green - metallic 35 Y 

Dark blue 347 Rock green - metallic 699 

Cherry red 80F Nougat brown - metallic 40B 

Lemon yellow 10W Diamond blue - metallic 697 

Ceramic beige 499 Espresso brown - metallic 40 D 

Turquoise 21 M Marine blue - metaiiic 35V 

Guards red 80K Venice blue - metallic 36P 

Cassis red - metallic 80D 


Body paint colors 
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Body paint colors model 1989 onward 


Standard: 

Grand prix white 908 

Black 700 

Dark blue 347 

Guards red 80K 

Linen 60M 

Apricot-beige 548 

Murano green 22C 


Special: 

Silver - metallic 980 

Diamond -blue metallic 697 

Dove-blue metallic 37B 

Stone-grey metallic 693 

Slate metallic 22D 

Valvet-red metallic 81 L 

Linen metallic 550 

Pine-green metallic 22 E 

Cognac-brown metallic 40 L 

Salmon-silver metallic 81 K 


66-08 


Body paint colors 
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Body paint colors model 1990 onward 


Standard: 

Grand prix white 908 

Black 700 

Dark blue 347 

India red 80 K 

Linen 60 M 

Apricot-beige 548 

Murano green 22 C 


Special: 

Silver metallic 980 

Diamond-blue metallic 697 

Dove-blue metallic 37B 

Pepple-grey metallic 693 

Slate metallic 22D 

Velvet-red metallic 81 L 

Linen metallic 550 

Pine-green metallic 22E 

Cognac-brown metallic 40L 

Salmon-silver metallic 81 K 


Body paint colors model 1990 onward 
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Body Paint Colors Beginning With 1991 Models 


Standard Colors: Special Colors: 

Grand Prix white 908 Polar silver metallic 92 E 

Black 700 Polar silver metallic 92 M* 

Maritime blue 38B Horizon blue metallic 37 X 

Indian red 80K Cobalt blue metallic 37 U 

Signal green 22S Oakgreen metallic 22 L 

Mint green 22R Slate gray metallic 22 D 

Rubystone red 82N Slate grey metallic 23 P 

Coral red metallic 82 H 

Black pearl effect 738 

Midnight blue metallic 37 W 

Midnight blue pearl effect 39 C* 

Amethyst pearl effect 38 A 

Amethyst pearl effect 83 K* 

Amazon green pearl effect 37 Z 

Amazon green pearl effect 39 A 

* = Water-base paints 


Water base paints are applied exclusively by the manufacturer during production spraying. For repair 
of watwer-base paints, conventional respray paints matching the color of the original paint are used. 
I.e. the only prerequisite for resprays is that the correct respray paint is used (refer to Paint Manual, 
page L3 - 25). Color differences due to paint application do no occur. 


66-010 
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Body Paint Colors Beginning With 

Standard Colors: 


Grand Prix white 908 

Black 700 

Maritime blue 38B 

Indian red 80K 

Signal green 22S 

Mint green 22R 

Rubystone red 82N 


992 Models 


Special Colors: 

Polar silver metallic 92 E 

Polar silver metallic 92 M* 

Horizon blue metallic 37 X 

Cobalt blue metallic 37 U 

Oakgreen metallic 22 L 

Slate gray metallic 22 D 

Slate grey metallic 23 F* 

Coral red metallic 82 H 

Black pearl effect 738 

Midnight blue metallic 37 W* 

Amethyst pearl effect 38 A 

Amethyst pearl effect 83 K* 

Amazon green pearl effect 39 A 


* = Water-base paints 


Body Paint Colors Beginning With 1992 Models 
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REMOVING AND INSTALLING SIDE GUARD STRIPS 


Re moving 


1. Pull off rubber door weatherstrip at rear in area 
of lock and loosen nuts of moulding strip. All 
other mountings are by pins in sockets and ad- 
hesive strips. 




3. Used side guard strips can be used again, if the 
old adhesive strips are pulled off and new double- 
sided adhesive foam rubber strips are installed 
(3 M t Art. No. 4262, 19 mm wide). The 
primed adhesive surface of the strip must not 
be washed! 


4, Replace damaged sockets and make sure that 
tongues engage behind the metal edge. 


2. Loosen strips at one end, pull out pins and then 
detach strips by pulling at a sharp angle. Do not 
bend off toward the outside, since this would 
deform the steel insert in the strip and the strip 
could no longer be used. Press out pins on other 
end of strip carefully. 



Installing 


1. Clean body in working area thoroughly, with 
alcohol and clean cellulose. Ambient and ob- 
ject temperature must be at least + 20 C. 

2. Press sockets into the 10 mm dia. holes. 


3. Position side guard strips for the different 
sections and heat the strips to about 60° C to 
improve the adhesive force. 
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4. Peel off paper backing from adhesive surface 
and do not touch the adhesive surface. 

5. First install the door' s side guard strip. Guide 
the strip into the socket or hole with help from 
another person, without letting the adhesive 
surface make contact, so that the strip can be 
aligned. Press on strip firmly with a rubber 
roller or soft cloth (pressure about 70 - 80 N/ 
7-8 kp). Install a washer and nut on the 
threaded pin and press in the rubber door 
weatherstrip. 

6. Align front and rear mating strips with door 1 s 
strip and press on as for door* s strip. 
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SERVICE INSTALLING SIDE GUARD STRIPS 


When service installing these strips, first draw the 
door f s strip on the door according to specified dimen- 
sions and then align and drill holes for the fender' s 
strips. 

Drill 10 mm dia. holes for the sockets and one 
6. 5 mm dia. door hole at rear. 

In longitudinal direction drill holes that rear door 
hole is at center of seal recess and all strips begin 
about 3 to 4 mm behind the door or fender edge. 


Height distances: 
Distance A = 200 mm 

(outer edge of door shoulder to center of strip) 


Distance C = about 78 mm 
(fender opening to center of strip) 



o 


1 

r / j 


B / 


■ 

/ 






Press in sockets and make sure that tongues engage 
behind metal edge. 


Distance B = 48 mm 

(lower edge of grip plate to center of strip) 
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No. 


2 


3 


8 


9 


Description 


Front spoiler 


Washer 


Locknut M 5 


Bolt M 6 x 16 


Washer 


Locknut M 6 


Bracket 


Bolt M 6 x 25 


Screw 5. 5 x 16 


Qty. 


Note When 
Removing Installing 


Disconnect at 
fender rim 


6 


2 
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Connect on fender rim; 
make sure of clean fit 
on outside of fender! 


Replace, if necessary 
Tighten only against 
stop 

Bolt with fender 
support 


Use locknuts, replac- 
ing if necessary 

Place bevelled edges 
against front spoiler 

Watch location to air 
inlet grill 

Watch threads in 
radiator grill, use 
studs if necessary 


Special 
Instructions 


Removing and Installing Front Spoiler U28 S 66-5 
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REMOVING AND INSTALLING FRONT SPOILER 928 S 


Removing 


1. Unscrew and remove wheel well cover and 
holder (arrow). 



Also pull off air guide hose from alternator 
on left side. 


2. Unscrew mounting brackets in air ducts from 
fender supports and pull out the air ducts. 



3. Unscrew front spoiler at fender, plastic part 
and air inlet grill. Remove front spoiler. 


4. Pull out air inlet grill downward. 



Disconnect outside temperature sensor plug 
(air conditioner). 


Removing and Installing Front Spoiler 928 S 
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Installing 


1. Push air inlet grill into openings from below. 
In case of new trim mark openings according 
to dimensions (58 mm up to opening) and 
make up template for air inlet grill. 



Cut out openings with a piercing saw or metal 
shears and, if necessary, smooth edges with a 
wood grater or file. 


2. Install front spoiler, making sure of clean fit 
on fender contour and radiator grill. Secure 
studs with self-locking nuts. Mount front 
spoiler to left and right of air inlet grill with 
brackets. 



3. Insert air ducts and press in front top and bot- 
tom guide tabs on air inlet grill and front 
spoiler. 

Mount bracket on fender support with metal 
screw. 



4. Install wheel well cover and secure with 
washers and 5. 5 x 16 mm metal screws. 
Place and secure spacer behind fender rim. 
On left side also mount air guide hose on 
wheel well cover. 
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Secure plug on outside temperature sensor with a 
hose clamp and connect with the wire harness. 



Route air guide hose underneath the air duct between 
the side member and cowl panel bracket, and 
connect on the alternator. 



Prime coat entire new fender supports and 
apply a coat ot undercoating. Install with self- 
iocKing metal nuts. 
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REMOVING AND INSTALLING REAR SPOILER 9 28 S 


Removing Rear Spoiler on Lid 


4. Pull down side trim panel sections, disconnect- 
ing wires at same time. 


1. Remove lid lock and rear window wiper. 


2. Pull spreader rivets out of lid trim panel. 




5. Unscrew all accessible Phillips screws (12) 
on inside of lid and two M 4 nuts on upper 
part of spoiler (arrows). 


3. Press bottom of trim panel off of lid frame 
along window. 
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Installing 


1* Check metal nuts inserted in the rear spoiler, 
replacing missing or damaged metal nuts. 



2. Check that spacers on lid are positioned cor- 
rectly to bores in lid. Seal and secure loose 
spacers with Terostat 33 (Teroson) silicone 
adhesive. 



928 


3. Install rear spoiler. Mount with 4. 2 x 32 mm 
metal screws and washers. Watch for neat fit 
on lid. Use two M 4 nuts and above mentioned 
washers at upper pan. 


4. Install side lid trim sections. Press defogger 
wires underneath retaining tabs on outside. 



Make sure all retaining tabs engage correctly 
in the metal clips. 


Align trim panels with lid frame and secure 
with new spreader rivets. 
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Removing and Installing Rear Spoiler 928 S 
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5. Insert, align and secure lower trim panel with 
6 spreader rivets. 


Removing Side Rear Spoiler 




6. Install lid lock. Seal off outside of lock cylinder 
against upper escutcheon with a permanently 
elastic sealant. 

Install and secure rear window wiper parallel 
to side window strip. 



1. Lift spoiler with a narrow putty knife about 
5 cm behind the spoiler 1 s front edge enough 
that the Phillips screw underneath is access- 
ible and can be unscrewed. 


2. Provide access to second metal screw (arrow) 
about 25 cm behind spoiler' s front edge and 
remove screw. 



3. Unscrew bracket on inner frame. Remove 
spoiler. 


Installing 


1. Insert side rear spoiler and install covered 
4. 2 x 9. 5 mm metal screws. 
Check clearance between metal screw and 
ornamental strip at front holding block, cutting 
out the ornamental strip in the broken line 
area if necessary. 
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2. Mount seal on inner frame. Mount bracket on 4. Check side spoiler for uniform fit to lid- 
inner frame with M 6 x 16 oval head screw mounted spoiler and correct adjustment, 
and on spoiler with M 6 x 10 hex. head screw if necessary, 
with washer. 



3. Check fit of spoiler on rear side section and 
window frame. If necessary, correct by apply- 
ing light knocks against mounting surfaces 
with a piece of wood. Tighten bolts. 
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REMOVING AND INSTALLING OUTSIDE MIRROR 


1. Pry off clips on mirror glass with a putty knife on 
backplate and disconnect contact plugs on glass 
carefully. 



2. Unscrew 3 screws through holes in backplate, take 
off foam rubber part and pull off wire plugs. 




4. Unscrew fillister head screw on mirror base so 
that mirror can be removed with the liner. 



5. Install in reverse order. 


3. Note wire positions in receptacle by colors. 6. If wire harness in door has to be removed, take 

Press in locks on each wire plug separately with off inside door trim panel and take harness out 

an extraction tool and pull out wires. of holders. 
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8. When installing, make sure wire harness is 
secured with the provided holders and cannot 
contact the door window glass. 


7. Disconnect plug underneath instrument panel, press 
out wires on outside door mirror with an extraction 
tool and pull out wire harness. 



66 - 14 Removing and Installing Outside Mirror 
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SERVICE INSTALLING OUTSIDE MIRROR ON PASSENGER'S DOOR 


1 . Remove inside trim panels on doors. Pull off door 
plastic sheets partially. Remove outside mirror and 
wire harness on driver's door. 


2. Paint mirror set to match body color of car. 


3. Insert guide tube with spring and centering plates 
and torque to 15 + 3 Nm (130 + 2|n.lb) with a 
multiple socket wrench. 




208 




5. Push threaded insert into door reinforcement 
and hold with a rollpin. 



4. Mark location of hole on door outside panel 
according to specified dimensions, punch mark 
and drill 16 mm and 22 mm dia. holes with a 
standard compass saw. Cut out and file opening 
with suitable tools. 


Caution! 

Do not damage door reinforce 
ment, 


6. If necessary, align door reinforcement on door 
outside panel. Fit in mirror base, correcting 
drilled holes if necessary. Make sure of proper 
fit. 


7. Install new wire harnesses from inside of door 
to outside and pull into mirrors. Mount mirrors 
and liners on doors with fillister head screws, 
which are torqued to 5.6 Nm (4 ftlb). 


■ 
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8. Wire harnesses must be secured in holders 

provided in a manner to prevent contact with the 
door window. 



w 



9. Insert wires harnesses through guides and press 
into plug connections according to sketches. 


Right multiple pin plug (passenger's side) 


Rear view: 


17 



Terminal 66 = blue 
Terminal 7 = white 
Terminal 8 = black 
Terminal 9 = gray/green 
Terminal 16 = brown 
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Left Multiple Pin Plug (Driver's Side} 


Mirror multiple pin plug (passenger's side) 


Rear view: 


Rear view: 



11 
9 

6 
4 
1 


€><?> 


13 


10 


12 



5 
3 


7 


2 



Terminal 6 = blue 
Terminal 7 = white 
Terminal 8 = black 
Terminal 9 = gray/green 
Terminal 10 = white/red 
Terminal 16 = brown 


Terminal 1 - blue 

Terminal 2 = black 

Terminal 3 = gray/green 

Terminal 4 = brown 

Terminal 5 = brown 

Terminal 6 = white 


10. Press wires in mirrors into round male plugs 
according to sketches. 
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Mirror multiple pin plug (driver's door) 1 1 . Compress wire plugs and secure with self- 

adhesive tape. 



Terminal 1 = black 
Terminal 2 = yellow 
Terminal 3 = gray/green 
Terminal 4 = brown 
Terminal 5 ■ brown 
Terminal 6 - white 
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Exterior Equipment 



13. Lift off knob on outside mirror switch and 

unscrew threaded sleeve with Special Tool 9209. 




14. Remove outside mirror switch and disconnect 
plug. Cut out hole for switch. Insert switch in 
clips and connect with wire harness. 



: 


: 


15. Paste plastic sheets on doors. Connect electric 
wires between door trim panels and wire harnesses 
with each other and install door trim panels. 
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REMOVING AND INSTALLING SILL COVERS 


Removing 

l.Use a hot-air blower to heat sill 
cover on door to approx. 70°C, 
carefully detach with a suitable 
tool and pull off. 




3 .Remove screw holding cover strip 
in place. 


2. Remove sill strip mounting screws 
from front fender, use a hot-air 
blower to heat sill strip to 
approx. 70°C, carefully detach, 
unclip and remove. 
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4.Unclip trim strip and remove 
upper securing screws of sill 
cover. 



5. Remove lower securing screws from 
sill cover; where cover is held 
by adhesive, use hot-air blower 
to heat cover to approx. 70°C, 
carefully detach and pull off. 




6. Remove sill cover securing nuts 
and remove cover from car. 
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7. Lay sill cover on a level sur- 
face. To avoid damaging finish, 
place soft material beneath 
strip. Heat adhesive tape with 
hot-air blower to approx. 70°C 
and rub tape off. 



8. Use hot-air blower to heat 
adhesive strips on fender sill 
cover to approx. 70°C and rub 
off. 



9. Use a hot-air blower to heat ad- 
hesive tape on sill cover to 
approx. 70°C and rub off. 



I n s t a 1 1 i n g 

1. Check all sill cover securing 
points, renew if necessary. 
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4. Carefully clean body with 
methylated spirits and closed- 
cell cloth in the area around the 
sill cover. 


5. Peel protective backing from ad- 
hesive strips. Do not touch the 
adhesive surfaces. 


2. Clean sill covers with methylated 
spirits and a closed-cell cloth 
and apply new adhesive tape. 


Note: 

Never use tape older than 1 year, 
see date of manufacture. 


3. Install cover strip. Check that 
gap between door and strip is 
uniform throughout its length. 


6. Installation of the sill covers 
is the reverse of the removal 
procedure. Check that the height 
of the door-sill cover at front 
and rear corresponds to that of 
the other sill covers. 




iAAlAA 
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7. Complete installation by pressing 
the sill covers firmly along the 
adhesive strip with a rubber 
roller* 



8. The ambient and vehicle temper- 
atures must be at least 20°C. 


9, After reappl ication of adhesive 
sill strips, do not wash the car 
or apply preserving agents for at 
least 24 hours. 
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REMOVING AND INSTALLING REAR 
SPOILER 

Removing 

l,Gpen tailgate, remove spoiler 
securing screws and lift spoiler 
off tailgate. 



2, Place spoiler on a soft surface* 
unscrew securing screws from 
hinges and remove hinges from 
spoiler. 



3. Check hinges, renew if necessary. 


I n s t a 1 1 i n g 

1, Using new screws, attach hinges 
to spoiler. 


2. To protect paintwork, cover tail- 
gate with adhesive tape. 



3, Inspect adhesive membrane which 
protects paintwork, renew if 
necessary, remove all traces of 
adhesive with methylated spirits 
and a closed-cel 1 cl oth. 
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4. When the new adhesive membrane is 
applied, the holes in the 
membrane must align exactly with 
the holes in the tailgate. 



5. Set spoiler on tailgate and 
secure with new micro-encap- 
sulated screws and washers. 



6. To adjust, disengage spoiler, 
slacken screws and adjust on both 
sides until spoiler holders 
engage simultaneously without 
spoiler touching tailgate. 
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REMOVING AND INSTALLING FRONT AIH 
DAM 

Removing 

1. Remove securing screws. 



2.Pul 1 front air dam horizontally 
off mounting clamps. 


- 



3. Press air dam down and remove the 
inner securing screws. 
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Installing 

1, Prior to installation of the 
front air dam, inspect all 
securing points and renew as 
necessary . 


3. When pressing the front air dam 
into the securing clamps, check 
that the lower edge of the air 
dam engages the foremost holder 
on the transverse member. 






2. Installation is the reverse of 
the removal procedure. 
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Fitting the CLUB SPORT emblem 

Note 

The temperature of the vehicle and that of the 
foil must be at least 20°C when fitting the 
emblem . 

1 . Remove any dirt from the area involved and 
clean with methlated spirit. 

2. Dampen the area on the fender with a 50 % 
alcohol - water solution to ensure that the 
foil does not stick immediately when 
positioning. 

3. Pull the beige protective paper from the foil 
and lay the foil on the edge of the fender. 



8S/49A 


4. Using a plastic spatula or similar, smooth 
out the moisture from the center outwards. 
Make sure that no air bubbles remain 
trapped. 



88/49B 

5. Pull the outer protective paper from the foil. 
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Fitting the CLUB SPORT emblem 
Printed in Germany - XX, 1988 
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6. Puncture any remaining air bubbles with a 
needle and press down the foil. 



88/48 
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Retrofitting new mirror generation for vehicles as of MY '87 

Note 

Only for vehicles fitted with door mirrors on 5. Fit mirror (route wire through stud into mir- 

driver's and passenger's side. ror housing). 


1 . Remove door mirror. 

2. Assemble new door mirror. 

3. Cut wire at mirror to required length (con- 
nector is engaged into the reinforcement 
plate). 

4. Install new connectors and engage into con- 
nector housing half according to below list. 

1 - white 

2 - blue 

3 - black 

4 - red 

5 - brown 

6 - brown 

Vehicles with seat memory require an addition- 
al 4-pin connector (connector sockets). 

1 - grey 


6. Engage connector into connector housing 
half. 

7. Assemble both connector housing halves 
and lock connector housing (6-pin) in the 
reinforcement plate (the 4-pin connector 
housing is tied out of the way). 

8. Fit mirror glass. 


2 - green 

3 - pink 

4 - yellow 

On vehicles without seat memory, the wires 
not required are tied out of the way. 


Retrofitting new mirror generation for vehicles as of MY '87 

Printed in Germany - XXXI, 1993 
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REMOVING AND INSTALLING REAR SIDE TRIM PANEL 


1. Disconnect and remove luggage compartment 
cover, tool plate, floor mat, spare wheel cover, 
edge guard on B pillars, parking brake cable cover, 
emergency seat cushions and backrests. 


2. Remove seat belt on side member and seat well at 
outside (arrows). 




5. Install in reverse order. 


6. Make sure trim panel engages in proper holders 
in area of wheei house. 


3, Remove escutcheon for seat belt and grab handle 
(arrows). 



4. Remove screws (arrows) and pry off trim panel at 
top with a suitable tool (clips) and pull forward 
slightly. Pull off radio speaker wires, slide seat belt 
through opening and remove trim panel. 
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Safety regulations for handling airbag vehicles 


The airbag units are pyrotechnical objects of 
danger class T 1 . Handling, transport and 
storage are subject to the Law on Explosives. 


When storing the airbag units, it must be en- 
sured that the padded side faces upward (risk 
of injury as the result of the airbag unit being 
catapulted up in the event of accidental igni- 
tion). 


The listed legal regulations apply to the Fed- 
eral Republic of Germany. The respectively ap- 
plicable regulations must be observed in all 
other countries. 


The airbag units must not be stored with other 
dangerous goods (paints etc.). 


The start of work with pyrotechnical objects 
must be reported to the trade board (re- 
sponsible authority) 14 days previously. 

Shipment 

Shipment of airbag units must occur only In 
the transport packaging officially approved for 
this purpose. The airbag units must not be 
transported with other dangerous goods. 

On company premises, transport must always 
occur in the trunk or cargo space of a vehicle 
using the above-mentioned transport packag- 
ing. Transport in the passenger compartment 
is prohibited. 

Storage 

Airbag units must be stored in accordance 
with the 2nd ordinance of the Law on Explo- 
sives. In accordance with this ordinance, small 
quantities of substances and objects can be 
stored in certain locations without special 
storage approval. In the case of pyrotechnical 
objects of the class T 1 , these quantities are 
max. 20 kg (gross) in a working room and 
max. 200 kg (gross) in a storage room. The 
air bag units must be stored locked away. 


Safety regulations for handling airbag vehicles 68-3 
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Installation and adjustment work 

Inspection and installation work must be per- 
formed only by competent personnel. 

The following safety measures must always be 
taken before starting work on the airbag sys- 
tem as well as for work on neighboring parts 
where there is a risk of live parts coming close 
to the airbag system: 

1. Switch off ignition. 

2, Disconnect and cover negative terminal of 
the battery. 

Note 

Disconnect ground cable directly at the battery 
negative terminal on vehicles fitted with a tele- 
phone. If the ground terminal is disconnected 
in the luggage compartment, ground contact 
may be established across the telephone, thus 
destroying the telephone. 

After disconnecting the battery, installation 
work or work on the vehicle with a hammer or 
similar tools must be started only after a wait- 
ing period of 20 minutes. This is necessary to 
interrupt the power supply to the airbag sys- 
tem and to ensure that the system is not ig- 
nited unintentionally. 

Installation of the airbag units must take place 
immediately afterremoval from the storage lo- 
cation. They must not be left unattended under 
any circumstances. In the event of interrupts n- 
s in work, the airbag units must be locked 
away again immediately. 

Airbag units must not come into contact with 
grease, oil, cleaning agents or similar. 

Airbag units must not be exposed to tempera- 
tures over 90°C, even on a short-term basis. 


No additional panels, stickers or similar must 
be attached to the steering wheel and in the 
area of the passenger airbag. 

No changes must be made to the cabling and 
components of the airbag system. 

The battery must always be disconnected be- 
fore the start of adjustment and welding work 
with an electrical welding unit. 

If welding is necessary in the direct proximity 
of the front sensors and the control unit, these 
must be removed previously. 

Cables from electrical auxiliary equipments 
must not be laid close to the airbag cable 
bundle. 

Airbag components must not be repaired. 
They must always be replaced. 

Note 

Wash your hands after touching tripped airbag 
units. 

Disposal of airbag units 

N on- ignited airbag units represent a danger, 
also to the environment. Non-ignited airbag 
units must not be scrapped. They should be 
neutralized by triggering them electrically (refer 
to page 68-15). 

If the airbag units cannot be ignited, return 
them to Porsche or to the importer of your 
country, respectively, using the original trans- 
port container of the spare part and returning it 
via the same transport route. 


Airbag units, front sensors and control units 
which have been dropped from a height of 
more than 0.5 m must no longer be installed. 


68-4 Safety regulations for handling airbag vehicles 
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Disposal of airbag units 

Airbag units that have not been ignited con- 
stitute a safety and environmental hazard. 
Never scrap airbag units that have not been 
ignited. Deactivate the units by igniting them 
electrically (refer to page 68 - 15). 

If the airbag units cannot be ignited, return 
them to Porsche or to the respective importer 
using the original packaging material and the 
same mode of transport. 


Safety specifications for handling airbag vehicles 
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Removing and installing the airbag steering wheel 


Removal 

1 . Disconnect the battery and cover the termi 
nal or battery. 


Note 

The steering wheel must be fitted so that the 
cable of the contact unit is not trapped. 


2. Remove the driver airbag unit (refer to Page 
68 - 4). 

3. Undo the hexagon nut and remove with the 
spring washer. 



361-68 


4. Mark the position of the steering wheel with 
respect to the steering shaft for re-installa- 
tion. 

Installation 

1 . Mount the steering wheel with the wheels in 
straight-ahead position or in accordance 
with the mark made during dismantling so 
that the upper steering wheel spokes are 
horizontal. 



35 1 -5S 

2. Fit the hexagon nut with spring washer and 
tighten with 45 Nm. 

3. Install the driver airbag unit. 

4. Check horn functioning. 


Removing and installing the airbag steering wheel 
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Removing and installing airbag components 
Removing and installing the drive airbag unit 


1, Disconnect the battery and cover the termi- 
nal or battery. 

2. Undo the fixing screws (2 each) with a 
screwdriver for internal Torx T 30. 

Note 

The screws must be renewed after undoing. 
Only use screws with a collar. 



362 S3 


Note 

The airbag unit must always be put down so 
that the padded side is facing upwards. 



275-68 


In the case of removal for a long period of 
time, the airbag unit must be kept locked 
away. Observe the safety regulations. 

Tightening torque for fixing screws: 10 Nm 


3. Disconnect the plug-in connection. 



363-66 
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Removing and installing airbag components 
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Removing and installing the contact 

1. Remove the airbag steering wheel (refer to 
P. 68 - 3). 

2. Undo and remove the paneling. 



364-68 

3. Disconnect the plug-in connections. 



365-68 

4. Undo the fixing screws. 


5. Remove the contact units 
Note 

Before installing the contact unit, adjust the 
front wheels to straight-ahead position and ad- 
just the contact unit to center position (ap- 
prox. 4 1/2 turns from the left or right limit). 
The exact center position is indicated by the 
two arrows. 



280-68 


A new contact unit is locked in center posi- 
tion. The locking facility is removed only after 
installation of the contact unit. 


Removing and installing airbag components 
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Removing and installing the front sensors 


Note 

The front sensors are located on the left and 
right in the driver and passenger footwelis on 
the top of the wheel house wall. 

The installation position is defined by the 
mounting: 

Front sensor, left 

1 . Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the tire pressure warning system 
(RdK), mirror and ABS control units. 

3. Disconnect the plug-in connection. The plug- 
in connection is located on the reinforce- 
ment of the front car strut. 

4. Undo the tear-off nut with special tool 9259. 



Special tool 9259 281 -6J 

5. Undo the hexagon nut with the socket insert. 


Front sensor, right 

1. Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the control unit cover. 

3. Disconnect the plug-in connections at the 
LH and EZK controi units, ignition circuit 
monitoring relay and at the coding connec- 
tor. 

4. Undo the fixing screws of the control unit 
holding plate and remove the holding plate 
with control units. 
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5. Remove the cover on the right next to the 
glove compartment. 

6. Disconnect the plug-in connection. The plug- 
in connection is located nex to the lamp 
monitoring device. 

7. Undo the tear-off nut with special tool 9259. 

8. Undo the hexagon nut with the socket insert 
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Removing and installing air bag components 
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Note 

To tighten the tear-off nuts, use hexagon 
socket 1/4 inch. 

The fixing point on the bodywork must be 
metallically bright. The tear-off nuts are fitted 
without washers, while the hexagon nuts are 
fitted with washers. 

Removing and installing the control 
unit 

Note 

The control unit is located on the tunnel below 
the center console. 

1. Disconnect the battery and cover the termi- 
nal or battery. 

2. Remove the side paneling of the center con- 
sole on the left and right. 

3. Remove the kick protection. 

4. Disconnect the plug-in connections at the 
left front sensor, contact unit, right front sen- 
sor, right front sensor, passenger airbag unit 
and the 2-fold and 6-foid plug-in connec- 
tions to the main cable bundle. 



2-fold and 6-fotd ptug-in connections 
under the right side paneling 


Note 

The 6-fold plug-In connection is secured by a 
red clip which is destroyed by dismantling. 
The plug-in connection must be secured with 
a green clip during assembly. 

5. Undo the cable ties along the cable bundle. 

6. Undo the cover on the fixing screws. 
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7. Undo the tear-off screws with special tool 
9259. 

8. Undo the hexagon screws with a socket in- 
sert. 

Note 

Install the tear-off screws diagonally. 

The fixing points on the bodywork must be 

metallically bright. 

Use a hexagon socket 1/4 inch to tighten the 
tear-off screws. The tear-off screws are in- 
stalled without washers, while the hexagon 
screws are installed with washers. 


Removing and installing airbag components 
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Removing and installing the pas- The airbag unit must always be put down so 

senger airbag unit that the airbag is facing up. 

1 . Disconnect the battery and cover the termi- 
nal or battery. r ~~ 



Note 

The fixing screws are micro-encapsulated. 
Use new screws for installation. 

Tightening torque: 10 Nm 
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Removing and installing airbag components 
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Checking operational readiness of airbag system 

1 . Check correct operation of the airbag warn- 
ing light. Switch on the ignition. The airbag 
warning light must come of for approx. 5 
seconds. If it does not come on, check the 
bulb and the power supply. 

2. With the ignition switched on, pull out the 
fuse for the power supply to the instrument 
cluster for about 30 seconds. The airbag 
warning light should now indicate a fault. 
Obtain a readout of the fault and check 
whether fault code 58 (warning light: short 
circuit to Ub or ground, no fault present) is 
shown. 

Note 

In addition to the airbag warning light, the cen- 
tral warning light and the seat belt symbol 
(for U.S. vehicles only) should also come on if 
a fault has been stored in the fault memory. 

3. Erase the fault memory. 

4. Check that no trim, adhesive labels or simi- 
lar items have been applied to the steering 
wheel or in the passenger's airbag area. 

5. System checking must be confirmed by 
stamping the appropriate spaces in the War- 
ranty and Maintenance Booklet. 


Checking operational readiness of airbag system 

Printed in Germany - XXVH r 1991 


68 


Interior Equipment 


928 


Checking the readiness for operation of the airbag system 

As of software level B 01 

1. Functional check of the airbag warning 
light Switch on ignition. The airbag 
warning lamp must light up for approx. 

5 seconds*. If the warning lamp does not 
light up, the bulb or the power supply 
should be checked. 

2. Functional check of the fault memory. 

Pull off fuse for instrument cluster power 
supply for approx. 30 seconds with the 
ignition switched on. The airbag warning 
must now display a fault. Read out fault and 
check if fault code 30 (Airbag warning light, 
signal unplausible, fault not present) is dis- 
played. 

Note 

Along with the airbag warning lamp, the 
central warning lamp must light up as well if a 
fault has been stored in the fault memory. 

3. Erase fault memory. 

4. Check to make sure that no trim, decals or 
other items are attached in the passenger 
airbag area. 

5. Visually check components for damage or 
modifications. 

6. The system check should be confirmed in 
the stamp fields provided for this purpose in 
the Warranty and Maintenance booklet. 


* Reduced to approx. 2.5 seconds as of production date June 12, 1992. 
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Checking the readiness for operation of the airbag system 
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Checking the safety belts 

Functional test 

It must be possible to unroll the belt without 
jerks from the automatic retractor by uniformly 
pulling it over the guide fitting. The plug-in 
tongue of the safety belt must engage audibly 
in the belt lock. The automatic retractor must 
lock when the belt is tugged abruptly. 


Inspection of condition 

The visual inspection must not reveal any dam- 
age or wear on the belt. If the belt shows 
signs of damage in the form cuts, fraying, 
seam tears, worn places etc., the 
safety belt must be replaced. 


Additional inspection for safety belts with overload indicator (color marking - 
Airbag equipment 

In addition to the functional test and inspection of the condition of the safety belts, the color marking 
made above the holder fitting on the belt in the form of a white bar must not be visible outside the 
belt protector. This color marking acts as an overload indicator whose emergence from the belt pro- 
tector indicates overloading and the necessity to replace the safety belt. 
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Checking the safety belts 
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Correct disposal of airbag units 

Airbag units are pyrotechnic objects and can 
represent an environmental hazard on ac- 
count of their character as explosion-risk bo- 
dies and because of the materials they contain. 
For this reason, airbag units which have not 
yet been ignited, or complete vehicles contain- 
ing such units must not be treated as "nor- 
mal" waste or disposed of on any other final 
refuse dumps. 

To avoid possible misues, the airbag units 
must first be rendered harmless by electrical 
ignition, making sure that all the relevant pre- 
cautions are complied with 
In the case of airbag units incapable of ig- 
niting or if ignition cannot be carried out in 
safety, the airbag units must in all cases be re- 
turned to Porsche or to the relevant importer 
in their original spare part packs and by the 
usual transport channels. 

Note 

Any specific local or national regulations or 
legal verdicts which go beyond these instruc- 
tions must be complied and given preference 
over these instructions. 


Correct disposal of airbag units 
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Safety measures 

- Ignition and preparation should only be 
carried out by properky qualified person- 
nel under the supervision of a second, re- 
sponsible person. 

- All other generally applicable accident pre- 
vention regulations must be complied with. 


- If ignition fails to occur, do not approach 
the vehicle until approx. 3 minutes have 
elapsed. 

- Allow airbag units to cool down after igni- 
tion and observe them carefully. 

- Avoid skin contact with airbag units which 
have been ignited. 


- Only ignite airbag units which are in origi- 
nal condition and properly installed. 

- Ignite airbag units only in suitable open 
spaces. 

- Use only the ignition equipment specifi- 
cally intended for the purpose. 

- First remove all loose objects from the air- 
bag expansion area. 

- Anyone iikely to be affected should be 
warned about the noise in advance. 

- Use the whole Jength of the ignition dev- 
ice's cable in order to maintain a safe dis- 
tance from the airbag unit which is to be 
ignited. 

- Do not connect the ignition device to the 
power source until everything else is 
ready. 

- Position yourself and anyone else in- 
volved in front of the vehicle. 

- Ignite the airbag unir with the vehicle's 
doors closed but the tailgate/trunk lid or 
side windows open. 
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Correct disposal of airbag units 
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Tools 



579-68 


No. 

Designation 

Special Tool 

Order number 

Explanation 

1 

Ignition device 


000.721.925.70 


2 

Ignition cable 


000.721.925.71 

Non-reusable part 


Correct disposal of airbag units 
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Connecting the ignition device 

Driver's side 



Direct to 2-pin plug of contact unit (below 
steering column). 

Passenger's side 



With ignition cable to both gas generators. 

Run the ignition device out through the door 
gap to a point in front of the vehicle. 
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Correct disposal of airbag units 
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Ignition 



Connect the ignition device to a car battery 
and operate the switch. 

Note 

The driver's side and passenger's side airbag 
units must be ignited separately. 

After igniting the passenger's side airbag unit, 
check that both gas generators have ignited 
(can be identified by both ignition cable plugs 
having melted). 


Correct disposal of airbag units 

Printed in Germany - XXVlt, 1991 


68 - 19 


928 


Interior Equipment 


68 


Diagnosis / Troubleshooting 


The airbag system is continuously monitored 
by a diagnosis unit in the control unit. If a 
fault occurs, it is indicated by a warning lamp 
in the instrument cluster. 


- control unit 


- both front sensors 


- contact unit 


In the event of a fault, the central warning 
lamp and this warning tamp come on. In cars 
for the USA, the fasten seat belts symbol also 
lights up. 


- both airbag units 


If non-activated airbag units have to be re- 
moved, they must be ignited electrically 
before being disposed of (see Page 68-15). 


The airbag warning lamp comes on for ap- 


prox. 5 seconds when the ignition is switched 
on, and then goes out. When the engine is 
started, the warning lamp again comes on for 
approx. 5 seconds. 

Should the warning lamp come on again later, 
this indicates a fault in the airbag system. The 
fault can be read out with System Tester 
9288 and flashing code tester 9268, 


The control unit needs approx. 70 seconds to 
identify all faults in the system, and the igni- 
tion must therefore be switched on for at least 
this time. 

After a fault in the airbag system has been 
identified and rectified, the fault memory 
must be erased. 

If any components are exchanged, this must 
be noted in the warranty and maintenance 
booklet. The document number should be at- 
tached in the free space provided. The docu- 
ment number is shown on an adhesive label 
which can be torn off the spare part. 

Following an accident in which the airbag sys- 
tem was activated, the following components 
must be removed and renewed: 
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Reading out the fault memory 


System Tester 9288: see Repair Manual Group 03, Self-diagnosis 
Tester 9268: see Technical Service Information, Model '90. 


Meaning of fault codes 


1st figure: 


3 


Airbag system 


2nd figure: 


Fault still present 


2 


Fault no longer present 


3 


Failure time since first fault occurrence 


3rd figure: 


= Fault code 


4th figure: 


Before troubleshooting can be carried out correctly, the person concerned must 

be familiar with the component positions and the function and technical relationship of the 
systems to be checked (model information) 

be able to read and evaluate Porsche circuit diagrams 

understand the function of the electrical circuits and relays 

be capable of operating and assessing the information supplied by the test gear. 


If the tester display or the fault list indicates that a component is defective, the fault may not neces- 
sarily be found in the component indicated but may be in the associated control unit or the connect- 
ing circuits (electrical paths) between the component and the control unit. Before the fault memory 
has been read out, no troubleshooting involving the pulling off of plugs or similar is to be carried out, 
as this could also be stored as a fault in the memory. 
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Note 

The fault code can show two types of fault: 


- Fault still present 

- Fault no longer present 


Faults are stored as no longer present if they occur briefly while the ignition is switched on, but are 
no longer present when the ignition is switched off, 


Faults still present are those which are permanent or remain present when the ignition is switched 
off. 


Do not assume that the fault in the readout is actually present or clearly identifiable during the check. 


The cause of a fault being memorized may for example be undesirable interference with the airbag 
system wiring while the ignition was switched on. 


It is therefore important in the case of faults no longer present to determine the cause of the fault in 
order to prevent it from recurring and to avoid renewing parts unnecessarily. Check the entire length 
of the airbag system wiring for damage (wires no longer intact or trapped). 
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Special tools 9516 and 9516/1 are used to check the ignition pill circuits. 

If there is a fault in the ignition pill circuits, attach special tool 9516 in place of the airbag units, then 
erase the fault memory. Switch the ignition off and on again. 

The fault can then be localized by means of the diagnosis unit in the control unit. 

If the warning light no longer indicates a fault, the airbag unit is defective and must be renewed. 

If the warning light again indicates a fault, this is to be sought in the control unit or the wiring. 

A fault in ignition pill circuit 1 may also be caused by the contact unit. Disconnect the wiring from the 
contact unit and attach special tool 9516/1 in place of the contact unit. Erase the fault memory. 
Switch the ignition off and then on again. If the warning light no longer indicates a fault, the contact 
unit is defective; if the warning light again indicates a fault, this must be in the control unit or the wir- 
ing. 
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Fault code table 


Fault code 

Designation of fault 

11 

Left front sensor: closed once 

12 

Left front sensor: closed several times 

13 

Right front sensor: closed once 

14 

Right front sensor: closed several times 

15 

Left front sensor: permanently closed* 

16 

Right front sensor: permanently closed 

17 

Left front sensor: contact resistance to Ub 

18 

Right front sensor: contact resistance to Ub 

19 

Left front sensor: contact resistance to earth/ground 

20 

Right front sensor: contact resistance to earth/ground 

21 

Left front sensor: short circuit to Ub 

22 

Right front sensor: short circuit to Ub 

25 

Left front sensor: resistance to earth/ground too high 

26 

Right front sensor: resistance to earth/ground too high 

27 

Left front sensor: break in feed wire** 

28 

Right front sensor: break in feed wire** 

29 

Left front sensor; line resistance too high 

30 

Right front sensor: line resistance too high 

33 

Ignition capacitor 1 : capacitance too low 

34 

Ignition capacitor 2: capacitance too low 

35 

Ignition capacitor 1: contact resistance too high 

36 

ignition capacitor 2: contact resistance too high 

37 

Ignition pill circuit 1 : contact resistance to Ub 

38 

Ignition pill circuit 2: contact resistance to Ub 


* Fault code 60 is also shown with fault codes 15 and 16. Renew front sensor and erase fault 
memory. Repeat the diagnosis. If fault code 60 appears again, renew the control unit. 

** Fault code 25 or 26 also appears with fault code 27 or 28 respectively. 
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Fault code 

Designation of fault 

39 

Ignition pill circuit 3: contact resistance to Ub 

40 

Ignition pill circuit 1 : short-circuit to Ub 

41 

Ignition pill circuit 2: short-circuit to Ub 

42 

Ignition pill circuit 3: short-circuit to Ub 

43 

Ignition pill circuit 1 : contact resistance to earth/ground 

44 

Ignition pill circuit 2: contact resistance to earth/ground 

45 

Ignition pill circuit 3: contact resistance to earth/ground 

46 

Ignition pill circuit 1: short-circuit to earth/ground 

47 

Ignition pill circuit 2: short-circuit to earth/ground 

48 

Ignition pill circuit 3: short-circuit to earth/ground 

49 

Ignition pill circuit 1: break 

50 

Ignition pill circuit 2: break 

51 

Ignition pill circuit 3: break 

52 

Ignition pill circuit 1: resistance too low 

53 

Ignition pill circuit 2: resistance too low 

54 

Ignition pill circuit 3: resistance too low 

55 

Ignition pill circuit 1 : resistance too high 

56 

Ignition pill circuit 2: resistance too high 

57 

Ignition pill circuit 3: resistance too high 

58 

Warning lamp: short-circuit to Ub or earth/ground 

59 

Warning lamp: break 

60 

Diagnosis unit: defective 

61 

Correct ignition sequence (after crash) 

62 

Correct ignition current (after crash) 

65 

Ignition pill current transmitted (after crash) 

67 bis 105 

Internal fault* 


Ignition pill circuit 1: driver's airbag 

Ignition pill circuit 2 and 3: passenger's airbag 

* When the airbag system is checked with the 9268 tester, fault code 60 is always indicated in the 
event of an internal fault. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Note 

After any airbag system fault has been detected and rectified, the fault memory must be erased. 

Test point 1 

Left front sensor - Renew front sensor, 

closed once 
Fault code 3 _ 11 

Test point 2 

Left front sensor - Renew front sensor, 

closed several times 
Fault code 3 _ 12 

Test point 3 

Right front sensor - Renew front sensor, 

closed once 
Fault code 3 _ 13 

Test point 4 

Right front sensor - Renew front sensor 

closed several times 
Fault code 3 _ 14 

Test point 5 

Left front sensor - Renew front sensor, 

closed permanently 
Fault code 3 _ 15 

Test point 6 

Right front sensor - Renew front sensor, 

closed permanently 
Fault code 3 16 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 7 

Lett front sensor 
Contact resistance 
to Ub 

Fault code 3 17 


Check front sensor at plug connection with ohmmeter. 

1 . Ohmmeter at terminal 1 and terminal 2 
Display: 10 kQ 

2. Ohmmeter at terminal 2 and terminal 3 
Display: 0...0.5 a 

If measured values are within tolerance, renew 
the control unit; if out of tolerance, renew the 
front sensor. 


Test point 8 

Right front sensor 
Contact resistance 
to Ub 

Fault code 3 18 


- See test point 7 


Test point 9 

Left front sensor 
Contact resistance 
against earth/ground 
Fault code 3 19 


- See test point 7 


Test point 10 

Right front sensor 
Contact resistance 
against earth/ground 
Fault code 3 20 


- See test point 7 


Test point 11 

Left front sensor 
Short-circuit to Ub 
Fault code 3 21 


- See test point 7 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 12 

Right front sensor - See test point 7 

Short-circuit to Ub 
Fault code 3 22 


Test point 13 

Left front sensor - Check front sensor: plug contacts and plug connection must en- 

Earth/ground resistance 9*9^ correctly. 

too high _ Check front sensor with ohmmeter; see test point 7 

Fault code 3 _ 25 

- Check mounting points; the metat must be bright for good 
electrical contact. 


Test point 14 

Right front sensor - see test point 13 

Earth/ground resistance 
too high 

Fault code 3 26 


Test point 15 

Left front sensor - Check front sensor plug connection: plug contacts and plug 

Break in feed line connection must engage correctly. 

Fault code 3 _ 27 _ Check front sensor mit ohmmeter (see test point 7). If no fault 

is detected at front sensor, renew the control unit. 


Test point 16 

Right front sensor - see test point 15 

Break in feed line 
Fault code 3 28 


Test point 17 

Left front sensor - Check front sensor mit ohmmeter (see test point 7). 

Line resistance too high ,f no fault is detected at the front sensor, renew the 

Fault code 3 29 control unit. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 18 

Right front sensor - See test point 1 7 

Line resistance too high 
Fault code 3 _ 30 

Test point 19 

Ignition condenser 1 - Renew the control unit. 

Capacitance too low 
Fault code 3 _33 

Test point 20 

Ignition condenser 2 - Renew the control unit. 

Capacitance too low 
Fault code 3 _ 34 

Test point 21 

Ignition condenser 1 - Renew the control unit. 

Contact resistance 
too high 

Fault code 3 _ 35 

Test point 22 

Ignition condenser 2 - Renew the control unit. 

Contact resistance 
too high 

Fault code 3 36 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 23 

Ignition pill circuit 1 1 . Remove driver's airbag unit. 

Contact resistance 2 - Attach special tool 9516 in place of the airbag unit. 


to Ub 

Fault code 3 37 



3. Erase the fault memory. 

4. Check whether fault is still present. 

a) If fault is no longer present, renew the airbag unit. 

b) If fault is still present, separate connections 
at contact unit and attach special tool 9516/1 . 



5. Erase the fault memory. 

6. Check whether fault is still present. 

a) If the fault is no longer present, renew the contact unit. 

b) If the fault is still present, renew the control unit. 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Note 

Ignition pill circuit 2 is the left of the two passenger-side airbag 
circuits, ignition pill circuit 3 the right circuit. 


Test point 24 

Ignition pill circuit 2 
Contact resistance 
to Ub 

Fault code 3 38 


1 . Pull off plug at passenger-side airbag unit. 

2. Attach special tool 9516, 

3. Erase the fault memory. 

4. Check whether fau it is still present. 

a) If fault is no longer present, renew passenger- 
side airbag. 

b) If fault is still present, renew the control unit. 


Test point 25 

Ignition pill circuit 3 
Contact resistance 
to Ub 

Fault code 3 39 


- see test point 24 


Test point 26 

Ignition pill circuit 1 
Short-circuit to Ub 
Fault code 3 40 


- see test point 23 


Test point 27 

Ignition pill circuit 2 
Short-circuit to Ub 
Fault code 3 41 


- see test point 24 


Test point 28 

Ignition pill circuit 3 - see test point 24 

Short-circuit to Ub 
Fault code 3 42 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Test point 29 

Ignition pill circuit 1 - see test point 23 

Contact resistance to 
earth/ground 
Fault code 3 43 


Test point 30 

Ignition pill circuit 2 - see test point 24 

Contact resistance to 
earth/ground 
Fault code 3 44 


Test point 31 

Ignition pill circuit 3 - see test point 24 

Contact resistance to 
earth/ground 
Fault code 3 45 


Test point 32 

Ignition pill circuit 1 - see test point 23 

Short-circuit 
to earth/ground 
Fault code 3 46 


Test point 33 

Ignition pill circuit 2 - see test point 24 

Short-circuit 
to earth/ground 
Fault code 3 47 


Test point 34 

Ignition pill circuit 3 - see test point 24 

Short-circuit 
to earth/ground 
Fault code 3 48 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 35 

Ignition pill circuit 1 
Break 

Fault code 3 49 


- Check that plug connection to airbag unit is correctly engaged. 

- Check that plug connection to contact unit is correctly engaged. 
If no fault is detected: 

1 . Remove driver's airbag unit. 

2. Attach special tool 9516 in place of the airbag unit, 



3. Erase the fault memory. 

4. Check whether the fault is still present. 

a) If the fault is no longer present, renew the airbag unit. 

b) If the fault is still present, separate the plug connection to the 
contact unit and attach special tool 9516/1 . 



5. Erase the fault memory. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

6. Check whether fault is still present. 

a) If the fault is no longer present, renew the control unit. 

b) If the fault is still present, renew the control unit. 

- Check that the plug connection to the airbag unit is correctly en- 
gaged. 

If no fault is detected: 

1 . Pull off plug at passenger-side airbag unit. 

2. Attach special tool 9516. 

3. Erase the fault memory. 

4. Check whether fault is still present. 

a) If the fault is no longer present, renew the passenger- 
side airbag unit. 

b) If the fault is still present, renew the control unit. 

Test point 37 

Ignition pill circuit 3 - see test point 36 

Break 

Fault code 3 51 


Test point 36 

Ignition pill circuit 2 
Break 

Fault code 3 50 


Test point 38 

Ignition pill circuit 1 - see test point 23 

Resistance too low 
Fault code 3 52 


Test point 39 

Ignition pill circuit 2 - see test point 24 

Resistance too low 
Fault code 3 53 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 40 

Ignition pill circuit 3 
Resistance too low 
Fault code 3 54 


- see test point 24 


Test point 41 

Ignition pill circuit 1 
Resistance too high 
Fault code 3 55 


- see test point 23 


Test point 42 

Ignition pill circuit 2 
Resistance too high 
Fault code 3 56 


- see test point 24 


Test point 43 

Ignition pill circuit 3 
Resistance too high 
Fault code 3 57 


- see test point 24 


Test point 44 

Warning lamp: short-circuit 
to Ub or earth/ground Fault 
code 3 _ 58 

Test point 45 

Break in circuit at warning 
lamp 

Fault code 3 59 


- Check wiring for damage, 

- Check instrument cluster. 


- Check power supply fuse for instrument cluster 

- Check warning lamp and renew if necessary. 

- Check wiring for damage. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 46 

Defective diagnosis unit - Renew the control unit 

Fault code 3 _ 60 

Test point 47 

Ignition sequence correct - All airbag components must be renewed after the airbag has 
(after crash) been activated. 

Fault code 3_61 
Test point 48 

Ignition current correct - see test point 47 

(after crash) 
Fault code 3 _ 62 

Test point 49 

Ignition pill current has - see test point 47 

flowed (after crash) 
Fault code 3 _ 65 

Test point 50 

Control unit defective - Renew the control unit 

Fault code 3 67 


Note on test point 50 

With the 9288 System Tester, a fault code can be displayed in the range from 67 to 105. 
On the 9268 Tester, code 60 is always displayed if the fault is in the range from 67 to 1 05. 
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Diagnosis / Troubleshooting Airbag 

As of software level B 01 

As of software level B 01 , the waiting time for 
service operations is reduced from 20 minutes 
to 5 minutes (also refer to page 68-4). 
As of manufacturing date June 12, 1992, the 
switch-on time of the airbag warning light is 
reduced from approx. 5 seconds to approx. 
2.5 seconds. 
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Tools 




Special Tool 9516 


580-68 


Special Tool 9516/1 


561-68 


Special Tools 9516 and 9516/1 are used to check the ignition pill circuits. 

If there is a fault in the ignition pill circuits, attach Special Tool 9516 in place of the airbag units, 
then erase the fault memory. Switch the ignition off and on again. 

The fault can then be identified by means of the diagnosis unit in the airbag control unit. 

If the warning light no longer indicates a fault, the airbag unit is defective and must be replaced. 

If the warning light again indicates a fault, the control unit or the wiring are at fault. 

A fault in ignition pill circurt 1 may also be caused by the contact unit. Disconnect the wiring harness 
from the contact unit and attach Special Tool 9516/1 in place of the contact unit. Erase the fault me- 
mory. Switch the ignition off and then on again. If the warning light no longer indicates a fault, the 
contact unit is defective; if the warning light again indicates a fault, the control unit or the wiring are 
at fault. 

Note 


For safety reasons, never drive the vehicle with the special tools installed in place of the 
airbag units. 
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Special Toot 9541 1074-66 

Special Tool 9541 is used to check the wiring 
of the airbag system. It is attached in place of 
the control unit. For safety reasons, the wiring 
to the ignition pills cannot be checked with 
this tool. 
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1. Fault memory 
Fault code table 


Fault code 

Designation of fault 

10 

Ignition circuits 

- closed once 



- closed several times 



- permanently closed 



- contact resistance to Ub 



- contact resistance to ground 



- coupled 1/3 or 2/3 

11 

Left front sensor 

- resistance too high 

12 

Right front sensor 

- resistance too high 

21 

Ignition pill circuit 1 

- resistance too high / too low 

22 

Ignition pill circuit 2 

- resistance too high / too low 

23 

Ignition pill circuit 3 

- resistance too high / too low 

30 

Warning light airbag 

- Signal implausible 

31 


- Control unit defective 

40 to 47 


- Control unit defective 

50 to 54 


- Control unit defective 

60 to 62 


- Control unit defective 

70 

Crash entry 

- only if airbag has been triggered 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Note 

After an airbag system fault has been detected and rectified, the fault memory must be erased. 


Test point 1 

Ignition circuits 

closed once 
Fault code 10 


- Replace both front impact sensors. 

- Check wiring harness for squeezed sections or chafing and replace 
if required. 


Test point 2 
Ignition circuits 

closed several times 
Fault code 10 


- Refer to test point 1 . 


Test point 3 

Ignition circuits 

closed permanently 
Fault code 10 


- Refer to test point 1 . 


Test point 4 

Ignition circuits 

Contact resistance 
to Ub 

Fault code 10 


- Check wiring harness to front impact sensors and ignition pills tor 
squeezed sections and chafing. Replace if required. 

- Using Special Tool 9541 , check wiring to front impact sensors for 
short to positive terminal, replace if required. 

- Check front impact sensors for short to positive terminal 


If no fault can be detected at the front impact sensors and at the 
wiring, the control unit must be replaced. 


Test point 5 

Ignition circuits 

Contact resistance 
to ground 
Fault code 10 


Check wiring harness to front impact sensors and ignition pills for 
squeezed sections and chafing. Replace if required. 

Using Special Tool 9541, check wiring harness to front impact 
sensors for short to ground. 

Check front impact sensors for short to ground. 

If no fault can be detected at the front impact sensors and at the 
wiring harness, replace the control unit. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


Test point 6 

Ignition circuits - Check wiring harness and ignition pills for 

Coupled 1/3 or 2/3 squeezed sections and chafing. Replace if required. 


Fault code 1 0 


- If no fault can be detected, replace control unit. 


Test point 7 

Left front sensor - Using an ohmmeter, check front impact sensor at connector. 

Resistance too high 

Faultcode 11 1 ' Ohmmeter to terminals 1 and 2 

Display: 10 kii 

2. Ohmmeter to terminals 2 and 3 
Display: 0...0.5 Q 

- Check control unit wiring to front impact sensor connector with 
Special Tool 9541 and ohmmeter 

Display: 0...0.5 £1 

- If no fault is detected at the front impact sensor and at the wiring, 
replace control unit. 


Test point 8 

Right front sensor - refer to test point 7, 

Resistance too high 
Faultcode 12 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test point 9 

Ignition pill circuit 1 

Resistance too high / 
too low 
Fault code 21 


1 . Remove driver airbag - unit. 

2. Attach Special Tool 9516 in place of airbag unit, 



567-68 


3. Erase fault memory. 

4. Check if fault is still present. 

a) Replace airbag unit if the fault is no longer present. 

b) If the fault is still present, disconnect the contact unit 
wiring and attach Special Tool 9516/1. 



568-68 


5. Erase fault memory. 

6. Check if fault is still present. 

a) Replace contact unit if the fault is no longer displayed. 

b) If the fault is still present, check wiring harness for squeezed 
sections and chafing. Replace if required. 
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Fault, Fault Code 


Possible Causes, Elimination, Remartts 


c) If no fault is detected in the wiring harness, replace 
the control unit. 


Test point 10 
Ignition pill circuit 2 

Resistance 
too high/too low 
Fault code 22 


Note 

Ignition pill circuit 2 at the passenger side airbag is the leftmost of 
the two circuits. 

1 . Disconnect plug at passenger side airbag unit. 

2. Attach Special Tool 9516. 

3. Erase the fault memory. 

4. Check if fault is still present. 

a) If the faut is no longer present, replace passenger side 
airbag unit. 

b) If the fault is still present, check wiring harness for squeezed 
sections and chafing. Replace if required. 

c) If no fault is detected in the wiring harness, replace the control 
unit. 


Test point 1 1 

Ignition pill circuit 3 
Resistance 
too high/too low 
Fault code 23 


Ignition pill circuit 3 at the passenger-side airbag is the rightmost of 
the two circuits. 


- refer to test point 10 


Test point 12 

Aiibag warning light 
Signal implausible 
Fault code 30 


- Check warning lamp, replace if required. 

- Check wire from control unit to instrument cluster or to 
diagnosis socket, respectively, for short to positive terminal. 

- Check instrument cluster. 


Test point 13 

Control unit defective 

Fault code ... 


- Replace control unit, 
Note 


This fault message may display several fault codes: 31 , 40 to 47, 50 
to 54 and 60 to 62. 
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Test point 14: 

Unknown fault code - Check secondary ignition circuit, 

fault code xxx 

- Erase fault memory. 
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Fault, Fault Code Possible Causes, Elimination, Remarks 


2. Failure time 

The Failure Time menu item displays the time 
elapsed since the first fault was stored in the 
fault memory. 

The maximum time that can be displayed is 
99 hours and 59 minutes. If this time is ex- 
ceeded, the V sign is displayed ahead of 
the hours. 


3. Results 


The Results menu item displays the crash data. 
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REMOVING AND INSTALLING ELECTRIC SEAT 


Removing 


1. Fold back front carpet and remove rear 
carpet. 


2. Move back seat all the way and unscrew 
front socket head screws, then move seat 
forward and unscrew rear screws. 


3. Lift seat and disconnect wire plugs, then 
remove seat and take threaded plates out of 
seat carrier consoles. 


4. Unscrew left and right seat frame trim. 



Installing 


When installing the seat is normally bolted at the 
front holes of the seat rail carriers, but if more 
legroom is wanted, the holes 25 mm further back 
can be used. 


ote 



If the electric seat system fails, the release lever 
(arrow) can be pulled out and the seat adjusted 
back or forward manually. 



Normal seats can be installed in place of 
electric seats. 
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If damaged switches or wire harnesses are 
causing the trouble and have to be replaced, 
unscrew the entire escutcheon plate. After- 
wards the switches can be disconnected from 
the wires and removed. 




72-2 Removing and Installing Electric Seat 
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REMOVING SEAT BACKREST MOTOR 


i. Open zipper. Bend open metal tabs at bottom 4. Unscrew gear wheels or remove circlip and 

of backrest and disconnect backrest cover. take off gear wheels. 



2. Disconnect side cheek and strip on backrest 5. Unscrew motor screws, 

springs. 



3. Detach pasted padding, unscrew cover and 6. Detach front seat cover and pull up far enough, 

remove. that motor is accessible from front and can be 

removed. 
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DISASSEMBLING SEAT CONTROLS 


t. Operate release lever, push seat forward or 
back against final stop and unscrew hexagon 
head screws (arrows). 


3, Remove entire seat control and unscrew cover. 




4. Pull apart control halves. 




2. Detach and disconnect wire plugs, 
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DISASSEMBLING LEFT CONTROL HALF AND REMOVING AXIAL SEAT 
CONTROL MOTOR 


t Undo threaded connection at front of joint. 2. Turn up height control on transmission tube 



1 - Countersunk screw M 6 

2 - Collar nut 

3 - Washer 

4 - Self-locking screw M 6 

Note 

In this position the M 6 countersunk screws holding 

the seat carrier console could be replaced, if 
damaged. 


3. Loosen motor carrier console and unscrew 
motor (3 self-locking screws). 
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DISASSEMBLING RIGHT CONTROL HALF AND REMOVING SEAT HEIGHT 
CONTROL MOTOR 


1. Disconnect motor carrier console from control 
half. 



1 

2 
3 
4 


Socket head screw 

Washer 

Sleeve 

Self-locking screw M 6 x 12 mm 


Note 


If the countersunk screws holding the seat on the 
seat carrier console have to be replaced, dis- 
connect the threaded connection at front of 
joint (see page 72 - 5). 


2. Unscrew socket head screws (arrows) on motor 
carrier console, loosen straps and pull out 
motor. 



72-6 Disassembling Right Control Half and 
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SEAT AND MIRROR POSITION CONTROL 
SYSTEM, '87 MODELS ONWARD 

The seat and mirror position 
control system comprises the 
following components: 

Control panel with 3 illuminated 
position keys (1) and one memory 
key (2) with integral pilot lamp. 



3 seat switches for manual 
adjustment. 



Switch 1 


- horizontal: fore and aft 
adjustment 

- vertical: seat height adjustment, 
front 


Switch 2 

- horizontal: backrest adjustment 

- vertical: seat height adjustment, 
rear 

Switch 3 

- horizontal: lumbar support shape 

- vertical: lumbar support/height 

6 adjusting motors 



1 - Height, rear 

2 - Fore-and-aft adjustment 

3 - Height, front 

4 - Lumbar support, height 

5 - Backrest adjustment 

6 - Lumbar support, size 
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6 potentiometers to detect seat 
position 



The potentiometers are mounted 
directly on the adjusting motors, 
2 are visible in the illustration. 


4 motors for mirror adjustment with 
4 potentiometers to detect position 
of mirrors (2 for driver ' s-side and 
2 for passenger-side mirrors). 



Control unit for mirror adjustment 


1 mirror adjustor switch (1) and 1 
mirror selector switch (2) for 
manual adjustment of the mirrors 




Control unit for seat adjustment 
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2 relay units integrated in the 
wire harness. 



Photo shows relay unit removed with 
cover open. 



Arrows indicate installation 
positions 


METHOD OF OPERATION 
Manual adjustment 

The manual adjustment facility has 
been retained. This function always 
takes priority over automatic 
adjustment and is always possible 
regardless of vehicle status. 


Storing a position 

To store a position in the memory, 
press the memory key and the key 
for the desired position. The 
memory key must be pressed before 
the position key. Both keys must be 
held down simultaneously for at 
least 0.2 seconds. 

Positions can be stored in the 
memory regardless of vehicle 
status. 


Calling up a position 

To assume a stored position 
automatically, hold the key for the 
desired position down. If the key 
is released, the adjustment is 
interrupted immediately. 

The position of the mirror is not 
changed until approx. 0.5 seconds 
after the position key has been 
depressed. When the key is 
released, mirror adjustment is also 
interrupted unless the seat has 
reached its final position. Once 
the seat position is reached, the 
mirrors automatically move to the 
position stored in the memory. 


A position can be called up 
regardless of vehicle status. 
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Pilot lamp in the control panel. 

Three position keys illuminated to 
aid orientation and a red pilot 
lamp with the following functions 
are housed in the control panel: 


If a position key is depressed 
requesting an adjustment, the pilot 
lamp lights up until the adjustment 
has been completed. If the 
adjustment is interrupted, the 
pilot lamp will not go out if the 
ignition is on, or will continue to 
burn for 60 seconds after the 
interruption if the ignition is 
off. 

If the position key for a position 
to which the seat is already set is 
pressed, the red pilot lamp lights 
up for approx, 0.5 seconds. If the 
position is adjusted manually, the 
pilot lamp goes out. 
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Plug assignment, control unit for seat adjustment 


r 


O 


8 


10 


12 


14 


UV E A 


♦ FLE - 


+ P LA - 


+ PLH - 

• • * 


• ft ft 


• • • 


ft ft ft 


1 

SHV1 


SLE1 

1 S H HI 




• ft 

• 


• 

• • 


• 

• • 

5 LA? 

SHVZ 


5LE2 



SLW2 

SLK2 

• 

• 

11 

• 

• 

13 

• 

• 








15 


o 


1 

3 

5 

7 

30 15 31 
ft • ft 


+ PUN - 
ft ft ft 


+ Plh - 

• ft ft 


+ PHV - 
• ft ft 


PT JCf WT 
ft ft ft 

ft ft 


0 C 0 

ft ft ft 

1 A 
• » 


d c a 
• • • 

E A 
ft ft 


PLZ Ph PLJ 
ft ft ft 



1 2 3 


Plug 

Terminal designation 

Pin 


30 

- Ter. 30 

1 

1 

15 

- Ter. 1 5 

2 


31 

- Ter. 31 

3 


87 

- Ter. 87 seat heatina relay 

1 

2* 

E 

- Tip switch, seat heating on 

2 


A 

- Tie switch, seat heating off 

3 


+ 

- Potentiometer height rear + 

1 

3 

PHH 

- Potentiometer, height rear. Dick-off 

2 



- Potentiometer, height rear - 

3 


+ 

- Potentiometer backrest + 

1 

4 

PLE 

- Potentiometer backrest, pick-off 

2 



- Potentiometer, backrest - 

3 


+ 

- Potentiometer lumbar support shape + 

1 

5 

PLW 

- Potentiometer lumbar support pick-off 

2 



- Potentiometer lumbar support shape - 

3 


+ 

- Potentiometer fore-and-aft adjustment + 

1 

6 

PLA 

- Potentiometer fore-and-aft adj. pick-off 

2 



- Potentiometer fore-and-aft adjustment - 

3 


+ 

- Potentiometer height front + 

1 

7 

PHV 

- Potentiometer height, front, pick-off 

2 



- Potentiometer, height, front - 

3 


H2G 

- Seat heating 

1 

* as of MY '89 

E/A 

- Tip switch seat heating on / off 

2 


P + 

- Potentiometer seat heating + 

3 


Plug assignment, control unit for seat adjustment 
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PI uq 

Terminal designation 

Pin 
r i n 

8 

+ 


| 1 __________ - ._ * * ______ J. ^ I j | m m 

Potentiometer, lumbar support, height + 

1 
i 

PLH 


Potentiometer, lum. sup. height pick-off 

c 




Potentiometer, lumbar support, height - 

J 


58 

- 

Ter. 58 

l 


lit 

Ml 


Memory key 

1 9 

9 

30 

~ 1 

ler. 3U tor mirror memory control unit 

3 


riT 

r 1 


Position key 

A 
£ f 




Ter. 31 for mirror memory control unit 

c 
D 


5HV2 


Seat switch, height, front downward 

1 

10 

c t 1 \ 1 1 
SHV1 


beat switch, height, front upward 

9 


™ * 

ler. 31 for seat switch 1 

o 


SLA1 


/"* _____ * ___ * J_ t _r^ | i*i | - _, 

Seat switch, fore-and-aft adjustment, 
toward rear 

A 

4 


SLA2 

~ ■ 

Seat switch, fore-and-aft adjustment, 
toward front 

r- 

b 


A 


Relay unit 2 

i 

11 

n 
D 


n „ n - ___ r\ — ■ ■ ■ ■ " ■■ 

Relay unit 2 

o 

p 

L 


Relay unit 2 

0 


V 


Kelay unit 2 

A 

-4 


r 

t 


Relay unit 2 



CUU9 


t __--■ ■— __ __■— % i ■ ^ ■__» a l_v L-l -h h __ |__ ______ . ___ ______ _ _____ _i ___ __ ___ . . _ _____ ______ 

beat switch, height, rear downward 

i 
i 

12 

CUU1 

bnnl 


Seat switch, height, rear upward 


1 


1 jw_ __p_ T ■■_. j _____ __ rm _ _______ _ — _ J 1 #■ _ 

ler. 31 for seat switch 2 



bLLl 


Seat switch, backrest, toward rear 





_— __, _L ______._. . __T _i_ _ l_ L_ i i i ■ _#■■ i 

beat switch, backrest, toward front 

C 

0 


A 

- 

Relay unit 1 

l 

13 

D 
D 


Relay unit 1 

9 

r 

L 


l^^l __■__. ^1 -H_- _. _____ ______ _________ ^_ 

Kelay unit 1 

3 


U 


1^1" ___—-_ ^1 — — , L d _ _ _K _L 1 

Kelay unit 1 



r 


Kelay unit 1 

c 

J 


SLH_. 


Seat switch, lum. sup. height downward 

1 
1 

14 

SI HI 


ocdt swiixn, lum. sup. neignt upward 

9 

JL 


Ter. 31 for switch 3 

0 


SLW1 


Seat switch, lumbar support shape 
retract 

4 


SLW2 


Seat switch, lumbar support shape 
extend 

5 


WL 


Pilot lamp 

1 

15 

PL3 


Lamp for position key 3 

2 

Pli. 


Ter. 31 for operating switch 

3 


PL2 


Lamp for position key 2 

4 


PLI 


Lamp for position key 1 

5 
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CHECKING SEAT AND MIRROR POSITION 
CONTROL SYSTEM 

Checking seat control unit 

Note: 

Use the adapter cable (special 
tool 9269) to check the seat 
control unit. 


Precondition for testing: charged 
battery 



1 2 


Note: 

Ter. 30 and Ter. 31 can be picked 
off at the 2-pole plug for a number 
of test steps. 

1 - Ter. 31 

2 - Ter. 30 

1. Remove seat. 

2. Lay seat on a trolley and 
position trolley beside car* 

3. Connect adapter cable to seat. 

4. Write seat position into memory 
with position key 1. 


5. Detach control unit* open flap 
and attach by means of cable 
cl i ps . 



6. Disconnect plug 1. Connect 
voltmeter to terminal 1 (plus) 
and Ter, 3 (minus) in plug 
receptacle. 

Reading: battery voltage 
Connect voltmeter to Ter, 2 
(plus) and Ter. 3, switch on 
ignition. 

Reading: battery voltage 

If there is no reading, check fuse 
No. 21* (Ter. 30) and No. 7** 
(Ter. 15) and minus cable. 
Reconnect plug. 


As from model 88, fuse No. 20 
As from model 88, fuse No. 8 
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7. Open receptacle of plug 2. Leave plug 
connected. 



Connect voltmeter to minus of adapter cable 
and pin 1 . Switch on ignition and seat heating. 
Reading; battery voltage 

Switch off seat heating. 
Reading: 0 Volt 

If there is no reading, check switch for seat 
heating. Switch off ignition. 

Checking the seat heating as of MY '89 
refer to page 72 - 33 

8. Disconnect plug 3, Connect voltmeter to pin 
1 (plus) and pin 3 (minus) of control unit. 
Press position key 1 . 

Reading: approx. 5 volts 

Note 

Voltage is applied for only 30 - 60 seconds 
after the position key is pressed. 

9. Connect ohmmeter to plug Ter. 1 and Ter. 3. 
Reading: 2.2 - 3.2 kohm 

Connect ohmmeter to Ter. 2 and Ter. 3 
Reading: 0 - 3 kohm, depending upon posi- 
tion of the seat. 


If these values are not reached, replace poten- 
tiometers. 

10. Check plugs 4 through 8 in exactly the 
same way as described in Step 8. 

1 1 . Open plug receptacle of plug 9. 
Leave plug connected. 



Connect voltmeter to pin 3 (plus) and pin 5 
(minus). 

Press position key 1 . 
Reading; battery voltage 

Note 

Voltage is applied for only approx. 30 - 60 
seconds after the position key is pressed. 

Close plug receptacle and disconnect plug. 

Connect voltmeter to plug, Ter. 1 and minus. 
Switch on parking light. 
Reading: battery voltage 

12. Connect ohmmeter to Ter. 2 and minus. 
Press memory key. 
Reading: 0 - 2 ohm 
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Checking seat and mirror position control 
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Connect ohmmeter to Ter. 4 and 
minus, press position key 1. 
Reading: 0-1 ohm 

Press position key 2. 
Reading: approx. 240 ohm 

Press position key 3. 
Reading: approx. 820 ohm, 

If these values are not reached, 
check control panel and wiring. 


13 .Di sconnect plug 10. 

Connect voltmeter to plus and 
pin 3 of control unit- 
Reading: battery voltage 


14. Connect ohmmeter to plug Ter. 1 
and Ter. 3. Press switch 1 down. 
Reading: 0 - 0,3 ohm 

Connect ohmmeter to Ter. 2 and 
Ter. 3, push switch 1 up. 
Reading: 0 - 0.3 ohm 

Connect ohmmeter to Ter. 3 and 
Ter, 4, press switch 1 toward rear. 
Reading: 0 - 0.3 ohm 

Connect ohmmeter to Ter. 3 and 
Ter. 5 S push switch 1 forward, 
Reading: 0 - 0.3 ohm 


16. Disconnect plug 14. 

Test switch 3 in exactly the 
same way as described in steps 
13 and 14. 


17. Disconnect plug 11. 

Connect voltmeter to plus of 
adapter plug. Push switch 3 up. 
Pins 1 and 3 of the control unit 
must register minus. 

Push switch 3 down. 

Pins 2 and 3 must register 
minus . 

Push switch 2 forward. 

Pins 2 and 4 must register 
minus . 

Push switch 2 toward rear. 

Pins 1 and 4 must register 
minus . 

Push switch 2 up. 

Pins 1 and 5 must register 
minus . 

Push switch 2 down. 

Pins 2 and 5 must register 
minus . 


If the values are not reached, 
replace switch. 


15. Disconnect plug 12. 

Test switch 2 in exactly the 
same way as described in steps 
13 and 14. 


18. Disconnect plug 13. Connect 
voltmeter to plus of adapter 
plug. Push switch 3 forward. 
Pins 1 and 3 of control unit 
must register minus. 

Push switch 3 toward rear. 

Pins 2 and 3 must register 
minus . 
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Push switch 1 forward. 

Pins 2 and 4 must register minus. 

Push switch 1 toward rear. 

Pins 1 and 4 must register minus. 

Push switch 1 up. 

Pins 1 and 5 must register minus. 

Push switch 1 down. 

Pins 2 and 5 must register minus. 

19. Open plug receptacle of plug 15. 
Leave plug connected. 



Connect voltmeter to minus and pin 
I. Press position key 2 or 3 
briefly. 

Reading: battery voltage 


Connect voltmeter to plus and pin 
3. 

Reading: battery voltage 

20. Switch on 1 ights 

Connect the voltmeter to 
negative and pin 2. 

Reading: approx. 1,8 V 


21. Connect the voltmeter to 
negative and pin 4 

Reading: approx. 1,8 V 


22. Connect the voltmeter to 
negative and pin 5. 

Reading: approx. 1,8 V 


If the values stated are not 
reached , the control unit is 
defective. 
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PLUG ASSIGNMENT, CONTROL UNIT FOR MIRROR ADJUSTMENT 


2k 


3 

r 



MT 30' 

PT 


• 


• 


• * 

• 


• 


• 


• 



1 


5 





PR+ PU M1LM12RM1R M2R M2L 


PRl PL1 PM1LPM2LPM1RPM2R M12L 



J 


_ 9 ' 1 1 ' 1 3 



Plug 

Terminal designation 

Pin 

1 

1 - Driver's side mirror left/right 

1 

3 - Polarity, motor 1/2 

2 

1' - Passenqer-side mirror, left/riqht 

3 

5' - Passenger-side mirror, up/down 

4 

5 - Driver's mirror, up/down 

5 

2 

PT - Position keys 

1 

not occupied 

2 

30' - Ter. 30 from seat memory control unit 

3 

MT - Memory key 

4 

31' - Ter. 31 from seat memory control unit 

5 
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Plug 

I ermina I desi gnati on 

Pin 

sJ 

PR x - Potentiometer right - 

1 

PR + - Potentiometer right + 

2 

PL Potentiometer left - 

3 

PL + - Potentiometer left + 

4 

PM1L - Potentiometer, motor 1 left 

5 

Ml 1 _ Mn + rkv- 1 1 off- 

rliL - rlO tor 1 IcTL 

s 

0 

PM2L - Potentiometer, motor 2 left 

7 

M12R - Motor 1/2, right 

8 

PMIR - Potentiometer, motor 1 right 

9 

MIR - Motor 1, right 

10 

PM2R - Potentiometer, motor 2 right 

11 

M2R - Motor 2, right 

12 

M12L - Motor 1/2, left 

13 

M2L - Motor 2, left 

14 


left - driver' s-side mirror 
right - passenger-side mirror 
motor 1 - vertical travel 
motor 2 - horizontal travel 
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Checking mirror control unit 
Note: 

The mirror control unit is mounted 
on the sidewal 1 in the 
driver' s-side footwell beside the 
ABS control unit* 

1. Remove oddments tray. 

2. Detach mirror control unit. 

3. Disconnect plug 1. 



4. Set mirror selector switch to 
driver 1 s-side mirror. 


5. Connect voltmeter to Ter, 1 
(plus) and Ter. 2 (minus) . 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 

Connect voltmeter to Ter. 1 
(minus) and Ter. 2 (plus). 

Push mirror adjuster switch to 
right. 

Reading: battery voltage 


6. Connect voltmeter to Ter. 5 
(plus) and Ter. 2 (minus). 

Push mirror adjuster switch up. 

Reading: battery voltage 

Connect voltmeter to Ter. 5 
(minus) and Ter. 2 (plus). 

Push mirror adjuster switch down. 

Reading: battery voltage 

7. Set mirror selector switch to 
passenger-side mirror. 

8. Connect voltmeter to Ter. 3 (plus 
and Ter. 2 (minus) . 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 

Connect voltmeter to Ter. 3 
(minus) and Ter. 2 (plus). 

Press mirror adjuster switch to 
right. 

Reading: battery voltage 

9. Connect voltmeter to Ter. 4 
(plus) and Ter. 2 (minus). 

Push mirror adjuster switch up. 

Reading: battery voltage. 

Connect voltmeter to Ter. 4 
(minus) and Ter. 2 (plus) . 

Push mirror adjuster switch down. 
Reading: battery voltage 
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10. Disconnect plug 2, 

Connect ohmmeter to minus and 
Ter. 1, press position key 1. 
Reading: 0-2 ohm 

Press position key 2. 

Reading: approx. 240 ohm 

Press position key 3, 

Reading: approx. 820 ohm 

11. Connect ohmmeter to minus and 
Ter. 4. 

Press memory key. 

Reading: 0-2 ohm 

If the values are not reached, 
check control panel separately. 

12. Connect voltmeter to Ter. 3 
(plus) and Ter* 5 (minus). 

Press position key 1, 

Reading: battery voltage 


Note: 

Voltage is applied for only approx* 
30 seconds after the position keys 
are pressed* 


13*0pen plug receptacle of plug 3. 
Leave plug connected. 



14. Connect voltmeter to Ter. 1 
(minus) and Ter* 2 (plus) * 
Press position key 1 

Reading: approx. 4.7 V 


Note: 

Voltage is applied for only approx. 
30 seconds after the position keys 
are pressed. 

15. Connect voltmeter to Ter. 3 
(minus) and Ter. 4 (plus) . 

Press position key 1* 

Reading: approx. 4.7 V 


16. Connect voltmeter to Ter. 4 
(plus) and Ter. 5 (minus)* 

Press position key 1. 

Reading: approx. 0.3 - 4.5 V 


17. Connect voltmeter to Ter. 4 
(plus) and Ter. 7 (minus). 
Press position key 1. 

Reading: 0.3 - 4.5 V 
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18. Connect voltmeter to Ter. 2 
(plus) and Ter. 9 (minus). 
Press position key 1, 

Reading: 0.3 - 4.5 V 


19. Connect voltmeter to Ter. 2 
(plus) and Ter. 11 (minus). 
Press position key 1. 

Reading; 0.3 - 4.5 V 


20. Set mirror selector switch to 
driver 1 s-side mirror. 


21. Connect voltmeter to Ter. 6 
(plus) and Ter. 13 (minus). 

Push mirror adjuster switch up. 


Reading: battery voltage 


22. Connect voltmeter to Ter. 6 
(minus) and Ter. 13 (plus). 

Push mirror adjuster switch 
down. 

Reading: battery voltage 


23. Connect voltmeter to Ter, 13 
(minus) and Ter, 14 (plus). Push 
mirror selector switch to left. 

Reading: battery voltage 


24. Connect voltmeter to Ter. 13 
(plus) and Ter. 14 (minus). 

Push mirror adjuster switch to 
right, 

Reading: battery voltage 


25. Set mirror selector switch to 
passenger-side mirror. 


26. Connect voltmeter to Ter. 8 
(minus) and Ter. 10 (plus). 

Push mirror adjuster switch up. 


Reading: battery voltage 


27. Connect voltmeter to Ter. 8 
(plus) and Ter. 10 (minus). 

Push mirror adjuster switch 
down . 

Reading: battery voltage 


28. Connect voltmeter to Ter. 8 
(minus) and Ter, 12 (plus). 

Push mirror adjuster switch to 
left. 

Reading: battery voltage 


29. Connect voltmeter to Ter. 8 
(plus) and Ter. 12 (minus). 

Push mirror adjuster switch to 
right. 

Reading: battery voltage 


If the values stated are not 
reached, the mirror control unit is 
defective. 
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CHECKING CONTROL PANEL 

1, Remove control panel* 

2, Disconnect plug. 
Note 

The test is conducted with the 
connector housing withdrawn. 

3, Connect voltmeter to Ter. 1 

(plus) and Ter. 4 (minus) 

Reading: battery voltage 

If there is no reading, check 
wiring to seat control unit, if 
necessary replace seat control 
unit. 

4, Connect ohmmeter to Ter, 1 and 
Ter. 4. 

Reading: ohm 

Press key 1. 

Reading: approx. 0 ohm 

Press key 2. 

Reading: approx. 240 ohm 
Press key 3. 

Reading: approx. 820 ohm 

5, Connect ohmmeter to Ter. 2 and 
Ter. 4. 

Reading: ohm 
Press memory key. 
Reading: approx. 0 ohm 
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SEAT FRAME 
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No. 

Descri ption 

Qty. 

Removing 

Note When 

Instal 1 ing 

1 

Cover 

1 




2 

Self-tapping 
screw 

2 




3 

Washer 

2 




4 

Sheet-metal nut 

2 




5 

Seat frame 

1 




6 

Hex nut 

2 




7 

Pin 

2 




8 

SI iding sleeve 

2 




9 

Spring washer 

2 




10 

Plastic washer 

2 




11 

Hex nut 

4 




12 

Guide spring 

4 




13 

Seat rai 1 » 
left 

1 




14 

Seat rai 1 , 
right 

1 




15 

Transverse strut 

1 




16 

Lifter, front 
right and rear 
left 

2 




17 

Lifter, front 
left and rear 
right 

2 
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No. 

Description 

Qty. 

Removing 

Note When 

• 

Instal 1 ing 

18 

Slide 

4 




19 

Washer 

4 




20 

Hex bolt 

8 




21 

Socket-head bolt 

4 




22 

Shaft, seat ad- 
justment, left 

1 




23 

Shaft, seat ad- 
justment, right 

1 




24 

Staple 

3 




25 

Shaft, height 
adjustment, 
front left 

1 




26 

Shaft, height 
adjustment, 
front right 





27 

Shaft, height 
adjustment, 
rear left 

1 




28 

Shaft, height 
adjustment, 
rear right 

1 




29 

Shaped spring 

3 




30 

Shaped spring 

3 




31 

Electric motor 

2 




32 

Electric motor 

1 




33 

Holder 

1 




34 

Holder 

1 
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No. 

Description 

Qty. 

Removing 

Note When: 

Instal 1 ing 

35 

Hex bolt 

6 




36 

Serrated 
washer 

6 
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BACKREST 
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Seats 


No. 

Descri ption 

Qty. 

Removing 

Note Whei 

Instal 1 ing 

1 

Backrest frame 

1 




2 

Lumbar support 

1 




3 

Shaft, lumbar 
support, height 
adjustment 

1 




4 

Ci rcl ip 

1 




5 

Shaft, lumbar 
support , 
curvature 

1 




6 

Ci rcl ip 

1 




7 

Cross recessed 
screw M 5 x 8 

2 




8 

Serrated washer 

2 




9 

Electric motor 

2 




10 

Cross recessed 
screw M 5 x 16 

6 




11 

Angl e 

2 




12 

Spacer 

2 




13 

Hex bolt 

4 




14 

Electric motor, 

backrest 

adjustment 

1 





^hanprf cnvinn 

J! IQ|JCu 3 |J 1 iMU 

1 




16 

Guide 

1 




17 

countersunk 
screw with 
inside hexagon 
head 

2 
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Calibrating controllable seat heating 


From Model 89 onwards 
Control units 


Note 


The seat heating must be calibrated after the 
control unit or heating elements have been re- 
placed. 




Control unit for seat heating without 
seat-position control 


165 - 72 



Control unit for seat heating with seat-position 
control 

A - measuring point (V) 

B - Calibration potentiometer 



Calibrating controllable seat heating 72-31 
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Tools 

1. Digital voltmeter with an internal resistance 
(Ri) >1 Ma. 

2. Two measuring probes with a maximum dia- 
meter of 2 mm. 

3. Thermometer (as recommended in the 
Workshop Handbook). 

4. 2 mm wrench. 

5. Two auxiliary cables to supply voltage to the 
removed seat (terminals 15 and 31). Use 
adapter cable 9269 for seat-position control. 

Calibration procedure 

1 . Store the seat to be calibrated in the 
working area until it has assumed the 
ambient temperature. 

2. Provide power supply. 
Note 

Do not switch on the seat heating. If switched 
on unintentionally, the seat must cool down 
until the heating elements have again adopted 
the ambient temperature. 

3. Measure the ambient temperature and refer 
to the table for the relevant voltage value. 

4. Connect the voltmeter to the control unit (A). 

5. Set the voltage value on the calibration po- 
tentiometer (B) so that it corresponds to the 
appropriate value for the ambient temperatu- 
re. 


Table 

Ambient temperature in 9 C Voltage in V 

0 1.50 

2 1.55 

4 1.60 

6 1.65 

8 1.70 

10 1.75 

12 1.80 

14 1.85 

16 1-90 

18 1.95 

20 2.00 

22 2.05 

24 2.10 

26 2.15 

28 2.20 

30 2.25 

32 2.30 

34 2.35 

36 2.40 

38 2.45 

40 2.50 

42 2.55 

44 2.60 

46 2.65 

48 2.70 


Function check 

Switch on seat heating for approx. 10 
seconds with maximum heating power. After 
switching off, measure the voltage at the 
control unit. The value measured now must be 
considerably higher 
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Checking seat heating 

As of Model Year '89 

1 . Remove switch cover (4 screws). 

2. Disengage seat heating switch and pull out 
switch {take care not to damage the wire). 

3. Switch on ignition. 

4. Connect voltmeter to term. 1 (positive) and 
term. 2 (negative). 



1343- 72 


Display: approx. 5 V 
Note 

If no voltage is displayed, check power supply 
according to wiring diagram. 

5. Connect voltmeter to term. 2 (negative) and 
term. 3 (positive). 

Display, depending on potentiometer 
setting: approx. 2 - 3 V 

6. Push tip switch into "on" position and keep 
it in this position. 

Display: approx. 5 V 


7. Push tip switch into "off' position and keep 
it in this position. 

Display: approx. 0 V 

8. Turn knurled wheel of potentiometer all the 
way up. 

Display: approx. 3 V 

9. Turn knurled wheel of potentiometer all the 
way down. The voltage must then drop to 
approx. 2 V. 

10. Remove seat and connect to Special Tool 
9269. 

1 1 . Switch on seat heating and set to maxi- 
mum heating output. 

12. Measure voltage at 2-pin connector 
marked with digit 3. 



1344 - 72 

When the seat heating is switched on, the 
voltage oscillates between 0 V and approx. 
12 V (clocked voltage). 


Checking seat heating 
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Checking resistance of heater elements 
Note 

Use a digital ohmmeter for the measurements. 

1. Disconnect connector marked with digit 3. 

2. Zero out ohmmeter. 

3. Connect ohmmeter on pin side. 
Display at 20° C ambient temperature: 
1.5 to 1.8Q 
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PRECAUTIONS WHEN WORKING ON CARS 
WITH ELECTRONIC CONTROL UNITS 


When working on cars with 
electronic control units, note the 
foil owing: 


Welding 

If electric welding equipment is 
used, the plugs of electronic 
control units must be disconnected. 


Painting 

When painting cars, note that the 
max* long-term (approx. 2 hours) 
load for electronic control units 
is 8Q°C. 


Charging battery 

Disconnect battery from car 
electrics when charging. 


Emergency start 

Never use a fast charger to start 
the engine. 


Plug-in connector 

Only connect and disconnect plug-in 
connector of electronic control 
units with ignition switched off* 


Printed in Germany - XIII, 1986 Precautions when Working on Cars 90 - 01 
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LOCATION OF RELAYS AND ELECTRONIC CONTROLS IN CAR 


Central Fuse / Relay Plate 

The central fuse/relay plate is accessible after 
removal of a cover in footwell of front passenger's 
side. 


Relay for electric seat' s forward movement is 
located underneath the seat on the adjusting frame, 
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Fuses are numbered consecutively from left. 1o 
right and are designated S 1 through S 34 on the 
current flow diagram. 


S 1 

S 2 
S 3 


- Fog headlight 

-* Auxiliary headlight 


License plate light, engine compartment 
light 

S 4 - Switch light (fog headlights, tail fog 

light, hazard light switch, rear window 
wiper, rear window defogger), light for 
cigar lighter 

S 5 - Cigar lighter, instrument light 

S 6 - Windshield wipers, cleaning solution 
pump 

S 7 - Rear window wiper 

S 8 - Sliding roof 

S 9 - Backup light, mirror control 

S 10 - Stop lights, tempostat cruise control, 
bulb control unit 


S 11 - 

S 12 - 

S 13 - 
S 14 

S 15 


S 16 
S 17 


Instruments and indicator lamps in in 
strument cluster, left 

Instruments and indicator lamps in in 
strument cluster, right 

Not occupied 


- Seat adjustment 

- Two -tone horns, antenna, rear window 
wiper return 

- Condenser blower for air conditioning 

- Fresh air blower, magnetic coupling on 
compressor (air conditioning) 


S 18 - Rear window defogger, outside mirror 
defogging 

S 19 - Retractable headlight motor 

S 20 - Headlight cleaner pump 


S 21 - Window controls 

S 22 - Fuel pumps, warm-up regulator, throttle 
bypass valve 

S 23 - Clock, glove box lamp, inside lights, 
make-up mirror light 

S 24 - High beam headlight, left; high beam 
indicator lamp 

S 25 - High beam headlight, right 

S 26 - Low beam headlight, left 

S 27 - Low beam headlight, right 

S 28 - Marker lights, left 

S 29 - Marker lights, right 

S 30 - Front turn signals, left 

S 31 - Rear turn signal, left 

S 32 - Front turn signals, right 

S 33 - Rear turn signal, right 

S 34 - Tail fog light 
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Relays - identified with Roman numerals 1 through XXII on central fuse /relay plate 

- Headlight high/low beam 

- Bridged for manual trans, (starter 
cut-out relay for automatic trans. ) 

* Safety relay (headlights) 

- Fuel pump 

- Radiator fan 

- Intermittent wiper 

- Intensive cleaner pump 

- A/C and heater blower 

- Defrost fan 

- Stop/tail light monitoring unit 


I - 11 

- Rear window defogger 

XIV 

III 

- Headlight motor 

XV 

IV 

- Headlight main power supply 

XVI 

V 

- Turn signal flasher 

VI 

- Power window 

XVII 

VII 

- Headlight washer pump 

XVIII 

VIII 

- Not used 

XIX 

IX 

- Time relay (seat belts) 

XX 

X 

- Horn 

XXI 

XI 

- A/C compressor (speed limiter) 

XXII 

XII 

- Fog lights 

1 


XIII - Headlight beam power supply 
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Relay Plate Plug Receptacles 


A - white 

B - blue 

C - red 

D - natural 

E - black 

F - white 

G - blue 

H red 

J - natural 

K - black 

L - white 

M - blue 

N - red 

Y (single wire) 


> 


Instrument panel harness 


M 
N 
O 
P 

O 
+ 


blue 
red 

natural 
black 
white 
(single wire) 


N 


> 


Front harness 


S 
T 
U 
V 


red 

natural 

black 

white 


> 


Rear harness 


R 

W 

X 

z 


> 


Not used 


/ 
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Central Warning System 


The central warning system is mounted under 
neatli the footrest in the driver's foot welt 



One of the 25-pin, black receptacles on the cen- 
tral warning system is marked with a yellow label. 
This label is to identify the respective receptacle 
terminal numbers (either yellow or black) when 
using the current flow wiring diagram. 
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REMOVING AND INSTALLING INSTRUMENT CLUSTER 


1, Disconnect battery ground lead. 


7. Lift instrument cover carefully and tilt it to 
the rear. Unscrew mounting bolt and remove 
instrument cluster. 


2. Remove steering wheel. 


3, Remove steering column switch. 


4. Remove instrument cover mounting screws 




5. Remove rear window wiper and defogger switch. 


6 # Disconnect both 12 -pin plugs at instrument 
cluster. 
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No. 

Description 


Note When 
Removing Installing 

Special 
Instructions 

1 

Phillips screw (long) 

4 



2 

Phillips screw ( short) 

5 



3 

Housing 

1 



4 

Nut 

4 



5 

Washer 

4 



6 
-? 

Connecting plug 

T e m p er a t ur e / f u el 
gauge 

4 
1 




Voltage/ oil pressure 
gauge 

1 



9 

Phillips screw 

4 



10 

Speedometer 

1 

Remove carefully 


11 

Allen head screw 

2 



12 

Nut 

3 



13 

Washer 

3 



14 

Tachometer 

1 



15 

Metal screw 

2 



16 

Solenoid 

1 



17 

Bulb with holder 

4 


3 W 

18 

Bulb with holder 

11 


1.2 W 

19 

Plug guide 

2 



20 

Conductor foil 

1 



21 

Instrument carrier 

1 
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REMOVING AND INSTALLING CLOCK 


!• Disconnect battery ground lead 


2. Unscrew side trim (left or right) from center 
console (2 screws), pull off clip and press 
down trim. 




3. Remove seat belt indicator lamp and hazard 
light switch. 


4. Disconnect wires at clock. 


5. Unscrew both clock mounting screws with a 
short Phillips screwdriver. 


- 10 Removing and Installing Clock 
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TROUBLESHOOTING CAR RADIO 


Test Requirements: 

Charged battery, ignition key turned to radio 
position, antenna run out. 


1. Are stations received only on some of the 
four wave ranges (MW, LW, SW, USW)? 


no 


yes 


Replace radio unit 


2. Are any stations at all received? 


no 


ves 


t 


See point 6, 


3. Check operating voltage at radio. 
Is there 12 volts at radio housing? 


no 


Replace fues or eliminate interruption in wire 


yes 


T 
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yes 


4. Turn loudness control on radio to full volume. 
Is there loud noise in loudspeakers in all wave 
ranges? 


yes 


no 


yes 


5, Check antenna. 

a. Measure resistance with ohmrneter between 
antenna base and battery minus pole. 
Is resistance ca. O? 


Check loudspeaker connection and loudspeakers. 
(Connect test loudspeaker*) 
Is there loud noise now? 


Replace radio unit* 


no 


* 


yes 


no 


Make perfect ground connection between antenna 
base and fender (remove undercoating) . 


b. Measure resistance with ohmrneter between 
antenna tip and battery minus pole. 
Is resistance more than 1 M-ohm? 


yes 


no 


Replace antenna. 


c. Connect separate antenna cable between 
antenna and radio outside of car* 
Ci>n stations be received now? 


yes 


no 


Replace radio unit 


Replace antenna cable. 
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£>. Is station reception clear and undistorted? 


no 


yes 


yes 


7 . Is radio sensitive? 

(Are remote stations received together with 
strong local stations?) 
Note: Set sensitivity switch at position 1, 
see operating instructions. 


no 


yes 


yes 


8, Can the stations be set exactly in all wave 
ranges? 


Check loudspeaker connection and loudspeakers. 
(Connect test loudspeaker.) 
Is reception now good? 


Replace radio unit. 


Check antenna, 
(see point 5) 

Is radio now sensitive? 


Replace radio unit. 


no 


t 


no 


yes 


no 


9 , Is there interference when engine is not run- 
ning? 

Exceptions: high tension, lightening, street- 
car cables, street lamps (for USW reception 
eleminated by ASU}. 


yes 


no 


Replace radio unit. 


Replace radio unit. 
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no 


10. Is there interference when engine is running? 


yes 


no 


Radio is good, 


11. Connect new radio for testing. Is there still 
interference? 


yes 


no 


Replace radio unit 


12 # Check car shielding and, if necessary, re 1 
place shielding parts. 
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Typical Interference Noise 


1# Interference from Ignition 

Crackling noise depending on speed. 
Run engine to speed of approx. 5000 rprn, turn 
off ignition and check whether interference 
noise stops. 


2. Interference from Generator 

Whistling noise depending on speed. 

Remove generator belt and run engine briefly. 

Whistling noise must not be heard. 


3, Interference from Regulator 

Clicking and crackling noise in certain speed 
ranges. 

Switch on heavy-duty equipment (rear window 
defogger, headlights), which must change 
interference noise. 


4, Interference from Tachometer 

Clicking and crackling noise depending on 
speed. 

Pull off plug receptacle G on central fuse/relay 
plate, which must cause interference noise to 
disappear . 


6. Interference from Static Charge 
(in MW, LW and SW ranges) 
Clicking and crackling noise at high road 
speeds and on dry road surfaces. 
Interference noise stops when depressing the 
brake pedal. 


5, Interference from Auxiliary Equipment 
(windshield wipers, blower etc.) 
Howling and crackling noise. 
Interference noise stops when equipment 
concerned is turned off. 
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Possible Interference Roules 


Interference can basically make its way into a 
car radio via three different routes. 


3, Interference via Loudspeaker Wires 
Correction: 

Route loudspeaker wires outside of radiation 
range of interfering lines and not parallel to 
to wire harnesses* 


1 » Interference via Antenna 

Turning the loudness control will also change 
the loudness of interference noise. 

Correction: 

a. Eliminate interference at its source by in- 
stalling interference shields, 

b. Walk around car with a test antenna (or por 
table radio) and find the place on car radia 
ting maximum interference* Eliminate in-* 
terference at this point by installing ground 
straps (e.g. between engine hood and body) 
or tightening screws to have good connec- 
tions between body parts. 


2 . Interference via Power Supply Line 

Turning the loudness control will not change 
the loudness of interference noise. 

Correction: 

Install an interference suppressor in supply 
line. 
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MEASURING RESISTANCE ON ANTENNA 




Basepoint ground to engine block = 


0 ohms 


Insulation = at least 1 m-ohm 


90 
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REMOVING MASK FOR RADIO OPENING 


1. Push out center nozzle with a putty knife. 4. Remove mask. 



2. Pull off cover frame, starting at top. 



3. Disconnect and remove keyboard. 
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INSTRUMENT CLUSTER AS FROM 1979 MODELS 



To operate the indicator lamps incorporated in the instrument cluster as from 1979 models, it was necessary 
to increase the number of wire connections. The three wire connection strips on the back of the instrument 
are designated R, M and L on the current flow diagrams. 


INSTRUMENT CLUSTER AS FROM 1982 MODELS 



Because of economy control (EC) the number of wire connections on the connection strips has been 
increased to 14 and plug connections are different. 
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LOCATION OF FUSES AND RELAYS IN CAR - 19 80 MODEL 


Fuses are numbered in order from left to right 
and appear on current flow diagrams as S 1 
through S 34 . 


SI- Front fog lights 
S 2 - Not used 

S 3 - License plate lights, engine compart- 
ment light 

S 4 - Switch lights (front fog lights, tail fog 
light, hazard lights, rear window wiper, 
rear window defogger), light for ciga- 
rette lighter 

S 5 - Cigarette lighter 

S 6 - Windshield wipers, pump for cleaning 
solution 

S 7 - Not used 

S 8 - Sunroof 

S 9 - Backup lights, mirror control, rear 
window wiper, automatic air condi - 
tioner 

S 10 - Stop lights, cruise control 

S 11 - Instrument lights, light switch light, 

reset button light, selector lever light, 

clock light 

S 12 - Instruments and indicator lamps in in- 
strument cluster 
S 13 - Not used 
S 14 - Power seats 

S 15 - Two-tone horns, power antenna, rear 

window wiper return action 
S 16 - Condenser fan for A/C 
S 17 - Fresh air blower, A/C 
S 18 - Rear window defogger, outside mirror 

heating 

S 19 - Retractable headlight motor 

S 20 - Pump for headlight washer 
S 21 - Window controls, central locking 
system 

S 22 - Fuel pump, control pressure regulator, 
auxiliary air regulator 


S 23 - Clock, glove box light, inside lights, 

vanity mirror light 

S 24 - High beam left, high beam indicator 

S 25 - High beam right 

S 26 - Low beam left 

S 27 - Low beam right 

S 28 - Side marker lights left 

S 29 - Side marker lights right 

S 30 - Turn signals front left 

S 31 - Turn signals rear left 

S 32 - Turn signals front right 

S 33 - Turn signals rear right 

S 34 - Not used 


Note 


There are two 0.4 A fuses in inline fuse holders 
behind the central fuse/relay board for the cen- 
tral locking system. 
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I + II - Rear window defogger XV - Bridge (extra cleaning pump) 

III - Not connected XVI - AFC fuel injection 

IV - Not connected XVII - Fuel pump 

V - Hazard light/flasher XVIII - A/C condenser fan 

VI - Window control XIX + XX- Headlight combination 

VII - Headlight cleaner pump XXI - Fresh air blower 

VIII - Not connected XXII - Defroster 

IX - Not connected 

X - Horn 

XI - Not connected 

XII - Front fog light 

XIII - Wiper intermittent action 

XIV - Bridge (start relay for automatic 

transmission) 
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Note 


Time action relay for seat belt warning system is 
located in center console in front of radio. 



Rear window wiper relay is located on left side 
behind the tool plate at rear. 
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REMOVING AND INSTALLING RADIO (DIGITAL RADIO BAMBERG QTS) 


1 . Press out center vent with a putty knife. 



( 



2> Pull off cover beginning at top. 



4. Unscrew tray underneath glove box and trim on 
side of center console. 


5. Push assembly bar into openings of radio mask 
until it engages. 

Pull radio out of center console. 


3. Unscrew and remove push button plate. 
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6. Pull off plugs on radio. 



1 — Speaker connection, right 

2 - Speaker connection, left 

3 - Fuse holder (2.5 A fuse) 

4 - Ground connection 

5 — Plus connection wired via fuse and 

ignition lock 

6 — Plus connection term, 30 

(digital clock and station memory) 

7 — Automatic antenna conn. 

8 - Fuse 3.15 A (remove cap) 

9 - Remote control connection 



Unscrew radio mounting on right side and remove 
radio from left side. 



7. Unscrew radio mounting on left side. 
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CHECKING FUEL CONSUMPTION INDICATOR 


1. Check connecting wires and plug connections 
between AFC control unit and instrument cluster 
for good contact and breaks. 

2. The sensor signal (duration of injection) can be 
checked with an oscilloscope on the central 
electric plug L, term. 5, or on the instrument 
cluster (center multiple- pin plug, term. 11). The 
square wave signal changes frequency when the 
engine speed changes. 

3. If the instrument cluster receives the sensor 
signal, check the printed circuit and, if necessary, 
replace the instrument. 

4. If there is excessive deviation in the upper range 
between displayed and actual consumption, check 
the speedometer signals on left multiple-pin plug 
term. 2 by turning the driven wheels. 

5. If the fuel consumption indicator does not return 
to zero after switching off the ignition, check 
whether center multiple-pin plug term. 14 of 
instrument cluster has + 12 volts (check fuse 

no. 23). 


A 


F C 
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TROUBLESHOOTING CENTRAL WARNING SYSTEM 


Function: 


The central warning system monitors the following 
functions in the car. 


1 9 7 8 Models 


1 — Oil pressure 

2 - Oil level 

3 - Brake circuit failure 

4 - Brake fluid level 

5 - Parking brake 

6 - Coolant level 

7 - Coolant temperature 

8 - Fuel reserve 

9 - Washer fluid level 

10 - Brake pad wear 

1 1 — Stop lights 

12 - Tail lights 


Any deviation from specified condition or a defect 
will be displayed by the central warning lamp flashing 
or coming on, depending on priority, the acknowledge* 
ment button and the pertinent indicator lamp. 
Beginning with 1979 models the acknowledgement 
button comes on together with the central warning 
lamp. 



Indicator Panel for 1978 Models 
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Beginning with 1979 models 



Acknowledgement button 
beginning with 1979 models 



The central warning unit contains a "bulb check" 
function to check the light bulbs. All indicator 
lamps, the central warning lamp and the acknow- 
ledgement button lamp must come on after turning 
on the ignition. 

Voltage is supplied to the central warning unit via 
term. 50 while starting the engine and cancels the 
"bulb check" function. All indicator lamps go out 
except for the stop light indicator (goes out when 
operating brake pedal first time) and parking brake 
indicator (when parking brake is applied). 

Monitoring the tail lights and stop lights is 
accomplished with a bulb check control unit, which 
together with the central warning unit will activate 
the pertinent indicator lamp when a bulb is 
defective or a wire has a break. 
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Types of Defects 


The following defects could occur in the central 
warning system. 


1. Check lamp(s) do not come on when checking 
light bulbs. 


2. Indicator lamp on continuously, instead of 
flashing (for functions 1 - 4). 



3. Indicator lamp not on, even though monitored 
function is not okay. 


4. Indicator lamp on, even though monitored func 
tion is okay. 


CWL = Central Warning Lamp 

ABL = Acknowledgement Button Lamp 

IL - Indicator Lamp (or Sign Light) 


FUNCTION TEST ON CENTRAL WARNING UNIT 


This test is applied to find a defect in the central 
warning unit itself. 

Use a piece of wire to make connection between the 
connected multiple-pin plugs of the central warning 
unit and the pertinent polarity of the point being 
tested. 

Refer to the central warning unit connection plan for 
designations and polarity* 
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CENTRAL WARNING UNIT CONNECTION PLAN 
BLACK PLUG 


IL 


CWL, ABL, IL 
with engine 
running 
(flashes) 

CWL, ABL, IL 
(flashes) 


IL 


CWL, ABL, IL 


CWL, ABL, IL 


CWL, ABL, IL 


Cancels CWL 
and ABL 


Oil pressure IL 


Oil press, sensor (I L) 


Brake fluid switch 
(delayed) 


Oil level IL 


Battery voltage (30) 


Brake pad front 


Brake pad rear 


Parking brake 


Acknowledgement button 


Ground, steering console 


Starter (50) while starting 


DISPLAY 


CONNECTIONS ON: 


POLARITY 


Ignition (15) 


Alternator (D+) 


Brake Fluid IL 


Oil level switch 


Brake circuit switch 


Brake circuit 1 L 


Brake pad IL 


Parking brake contact 


Central warning lamp and 
acknowledgement button 


IL 


CWL, ABL , I L 
(flashes) 


CWL, ABL J L 
(flashes) 


IL 


IL 


CWL, ABL, IL 


CWL, ABL 


90 - 32 Central Warning Unit Connection Plan 

Black Plug 


Printed in Germany 


928 Instruments, Gauges, Radio 


90 


CENTRAL WARNING UNIT CONNECTION PLAN 
YELLOW PLUG 


DISPLAY 


CONNECTIONS ON 


POLARITY 


CWL,ABL,IL 


CWL,ABLJL 


IL 


CWL, ABL, IL 
(delayed) 


CWL, ABL, IL 


CWL, ABL, IL 
(delayed) 


Bulb check control 
Stop lights 


Bulb check control 
Tail lights 


Washer fluid level I L 


Fuel reserve sensor 


Coolant temp, sensor 


Coolant level sensor 


<0 


I 1 


Stop light IL 


Tail light IL 


Washer fluid level sensor 


Fuel reserve IL 


Coolant temp. IL 


Coolant level IL 


CWL, ABL, IL 


IL 


CWL, ABL, IL 
(delayed) 


IL 


IL 


IL 
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Single Component Function Test 


Observe the following points when checking the 
wiring. 


- Plugs must be connected correctly. 


Plug contacts must not be deformed or pushed 
bac k . 


Wires must be checked for breaks or shorts. 


Ground connections must not be loose or 
corroded. 



Turn ignition on and operate starter briefly, All 
indicator lamps should go out with exception of 
stop light and battery charge indicator lamps. 
Operate brake pedal to cancel the stop light 
indicator lamp. 


Note 


To be able to test the single components on a stopped 
engine, voltage must be supplied from term. 50 to the 
central warning unit without having the engine start. 

This is accomplished by pulling off term. 4 ignition 
wire on the distributor and connecting it on ground 
(engine cross member mounting bolt). 


1. Parking Brake: 

Pull up parking brake lever or connect parking 
brake contact with ground. 



CWL, ABL and parking brake IL should come 
on. Lamps must go out when releasing the 
parking brake or disconnecting ground. 
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Switch Function: 

Parking brake released ■ contact open 
Parking brake applied = contact made 


CWL, ABL and coolant temperature I L should 
come on. Press acknowledgement button, CWL 
and ABL should go out, while IL remains on. 


2. Coolant Temperature: 

Pull off flat female plug on sensor term. W 
(narrow female plug) and connect with ground. 



IL should go out when disconnecting ground. 


Switch Function: 

Temperature too high = contact made 
Temperature normal = contact open 


3. 0 i I Level: 


Remove cap on multiple-pin plug in engine 
compartment at front right side (do not 
disconnect plug). 



Connect term. 6 with ground. 
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This test could also take place direct on the sensor. 
Pull off plug on sensor and connect with ground. 



Switch Function: 

Oil level too low = contact made 
Oil level normal = contact open 


4. Oil Pressure: 

Connect term. 2 of multiple-pin plug in engine 
compartment with ground. 



CWL, ABL and oil pressure I L should start to flash 
after about 2 seconds. Press acknowledgement button, 
lamps should continue flashing. Disconnect ground 
on term. 2, lamps should go out. 


Test on Oil Pressure Switch 



Switch Function: 

No oil pressure = contact made 
Oil pressure = contact open 


5. Brake Pad Wear: 

Disconnect one plug of pad wear control (e. g. 
In engine compartment at front left next to 
brake master cylinder). 



CWL, ABL and brake pad IL should come on. 
Press acknowledgement button. CWL and ABL 
should go out, while IL remains on. 
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7. Washing Fluid Level 


The wire connection will be broken and pad wear 
reported when the warning contact in one of the 
brake pads has been ground off. 


Open cover for central electric board in 
passenger's footwell. 

Connect plug Q, term. 6 (green/blue) on ground 
with a piece of wire. 


The display can be cancelled by turning the ignition 
off. 

The procedures described at the beginning of the 
function test will then be necessary for the 
following tests. 


CWL, ABL and washing fluid I L should come on 

after approx. 20 seconds. 

Press acknowledgement button. CWL and ABL 

should go out and IL must remain on. 

Indicator lamp goes out when turning ignition off. 


6. Coolant Level: 

Pull off and bridge plugs on float switch. 



CWL, ABL and coolant level I L must come on after 
approx. 20 seconds. 

Press acknowledgement button. CWL and ABL 
should go out and IL must remain on. 
Disconnect bridged plugs, IL should remain on. 


Switch Function: 

Coolant level too low = contact made 
Coolant level normal = contact open 

Indicator lamp goes out when turning ignition off 


Switch Function: 

Level too low = contact made 
Level normal = contact open 


Testing on Float Switch 



The float switch is located in the right wheel 
house behind the rear cover. 
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8, Fuel Tank Reserve; 

Remove cover in trunk on right side. Pull off plug 
on transmitter and bridge term. W and T with a 
piece of wire. 



CWL, ABL and brake circuit IL must flash. Press 
acknowledgement button. AH lamps should 
continue to flash. Disconnect bridge and connect 
plug on stop light switch. Lamps should continue 
to flash. 


CWL, ABL and tank reserve I L should come on after 
approx. 10 seconds. 

Press acknowledgement button. CWL and ABL should 

go out, while IL must remain on. 

Indicator lamp will go out when turning ignition off. 


Note 

Brake circuit failure indicators can only be cancelled 
by disconnecting battery briefly. 


Switch Function: 


Switch Function: 

Reserve fuel level = contact made 
Greater fuel level = contact open 


brake pressure = Term. 81 and 81 a made 

Term. 81 and 82 a open 


Brake pressure = Term. 81 and 81 a open 

Term. 81 and 82 a made 


9. Brake Circuit Failure: 

Pull off plug on one stop light switch below brake 
master cylinder and bridge opposite female plugs 
(term. 81 and 82 a) with a piece of wire. 


10. Brake Fluid Level: 

Press down and hold float switch above brake 
fluid tank at least 20 seconds or bridge plug. 
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12, Stop Lights: 

Remove stop light bulb from one tail light 
assembly. Operate brake pedal. 

CWL, ABL and stop light I L should come on. 
Press acknowledgement button. CWL and ABL 
should go out. IL must remain on. Install light 
bulb again. IL should go out only after 
operating the brake pedal again. 


Note 


CWL, ABL and brake fluid I L should start to flash 
after approx. 20 seconds. 
Press acknowledgement button. Lamps should 
continue flashing. 

Lamps will go out after switching ignition off. 


Light bulbs of same wattage must be installed on 
both sides. If not, the indicator will be activated 
even when both bulbs are functioning. Should the 
tail light or stop light indicator lamps come on in 
spite of perfect condition tail light assemblies, the 
defect could be in the central warning unit or bulb 
check control. 


Switch Function: 

Fluid level too low = contact made 
Fluid level normal = contact open 


11. Tail Lights: 

Turn parking lights on. Remove tail light bulb 
from one tail light assembly. 

CWL, ABL and tail light IL should come on 

after approx. 4 seconds. 

Press acknowledgement button. 

CWL and ABL should go out. IL must remain on. 

Tail light IL should go out after installation of 

light bulb. 


When the bulb check control is defective, both tail 
lights and/or both stop lights could be malfunction- 
ing. 

An adapter, Part No, 928.641.610.00, could be 
installed in place of the bulb check control as an 
emergency solution. The adapter will bridge the 
concerned connections. 
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In this case no warning lamps would be activated for 
failure of a stop or tail light. 


Note 

The central warning system is only available as optional 
extra (M) equipment in Type 928 cars beginning with 
1980 model. 

An adapter is installed standard in the same housing 
instead of the central warning system. 

The monitored functions are limited to: 

1 - Oil pressure 

2 — Brake circuit failure 

3 — Brake fluid level 

4 — Brake pad wear 

5 — Parking brake 

6 — Coolant temperature 

7 — Fuel tank reserve 

There is not a red acknowledgement button in the 
center console then. 
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ALARM SYSTEM 928 


Description; 


The alarm system is switched on and off when 
locking and unlocking the doors with the S key 
(long key). 

Beginning with 1981 models the alarm system is 
also switched off by unlocking the tailgate and 
switched on by locking the tailgate by way of an 
additional locking movement with the S key. 

Using the auxiliary key will mean only mechanical 
locking and unlocking of both doors and the tailgate. 

The alarm is set off by opening the doors, tailgate or 
engine hood. 


After activation of the alarm system a separate alarm 

horn will sound off intermittently for about 

30 seconds (uninterrupted sound for Swiss version) 

and can be reactivated by repeating the described 

actions. 

The engine can also not be started. 


Removing and Installing Alarm 
Control Unit 


1. Unscrew tray underneath the glove box. 



2. Disconnect two-pin plug underneath glove box 
on right side and remove glove box. 


3. Pull off heating hose on right side. 


4. Press alarm control unit off of brace at the 
retainer clamp with a screwdriver. 



5, Pull off both plugs on alarm control unit 


Removing and Installing Alarm 
Horn 


1 . Remove blower (see page 87 - 16 of this repair 
manual). 


2. Unscrew right engine hood hinge and remove 
grill. 
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3. Unscrew alarm horn (M 10 hexagon nut, 
17 mm wrench) and pull off wires. 


Removing and Installing Lock 
Cylinder 


1. Remove door panel. 


2. Unscrew mounting bolt. 



3. Detach connecting rod. 



4. Disconnect plug and remove lock cylinder. 



Removing and Installing Tailgate 
Lock Upper Section 


1. Remove trim panel on bottom of tailgate by 
pulling out spreader rivets and pressing trim 
panel forward out of retaining clips. 
Disconnect trunk light. 
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Note 



plug of alarm switch. 



Printed in Germany - VI, 1982 


Alarm System 928 90 - 43 


90 


Instruments, Gauges, Radio 


928 


Troubleshooting Alarm System: 
Check contact switch on lock cylinder. 


1 . Disconnect plug of lock cylinder contact switch 
being checked outside of door or tailgate. 


Plug for driver's door underneath instrument 
panel on left side. 



Plug for passenger's door underneath instrument 
panel on right side. 



Plug for tailgate behind side panel trim on right 
side. 



Disconnect door sill molding and side trim panel 
and press off carefully. Do not bend trim panel. 



2. Connect ohmmeter on plug of wire 
door. 


inq to 
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Activating alarm system = connection of meter 
on brown and brown/red wires. 


Deactivating alarm system = connection on 
brown and brown/green wires. 


3, Lock or unlock pertinent lock cylinder with the S 
key. 

Meter should not display resistance when switching 
the contact switch. 


30 




c r 

"-,-1 




Hn 


E MK 61 61 


cLL cLb cLb cLL 


A T- 31 K1 


Note 

Contact switch can only be replaced together with the 
lock cylinder. 


Checking Wires and Connections 


1. Remove alarm control unit. 

Pull off both plugs on alarm control unit. 


2. Connect test lamp (max. 3 W) on term. 30 and Hn 
of two-pin plug. 

When lamp comes on, there is battery voltage and 
wire to alarm horn and term, 31 on disconnected 
eight pin plug is okay. 


3. Leave test lamp connected on term. 30 and 
make other connection on term. E. 



Activate the alarm system with S key on both 
doors and the tailgate. 
Lamp must come on briefly. 


4. Connect test lamp on term. 30 and A. 
Deactivate alarm system on both doors and 
tailgate. 

Lamp should come on briefly. 
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5. Connect test lamp on term. 30 and T. 8. Connect test lamp on term. 30 and K 1 . 
Open and close both doors and tailgate Lamp should come on. 

separately. Lamp should come on while 
opening. 

6. Connect test lamp on term. 30 and MK. 

Open engine hood - lamp should come on. Checking Function of Control 

Unit 


Note 


The switching point of the engine hood contact 
switch must be checked to prevent unintentional 
activation of the alarm system when car is shaken 
while alarm system is set. 

Open engine hood slowly. Lamp should go out 
immediately before engagement in lock. Adjust 
switch if necessary. 



7. Connect test lamp on term. 30 and 61 (connect 
on both term. 61 separately). 

— Lamp comes on and goes out when turning 
ignition on (connection via central electric 
board Z6). 

- Lamp comes on and goes out after starting 
engine at high speed (connection via central 
electric board Z 1 ), 


The use of a test lamp instead of the alarm horn is 
recommended (noiseless). 


1 , Connect eight-pin plug on alarm control unit. 
Two-pin plug remains disconnected, 

2. Connect term. 30 (red wire) on control unit 
with a piece of wire. Connect test lamp on term. 
Hn of control unit and red/white wire of two- 
pin plug. 



3, Lock door with S key (set alarm system) and 
unlock door with the auxiliary key. Lamp 
should flash, L e. alarm should be activated. 
Deactivate system — lamp goes out. Make test 
on both doors and tailgate. 

4. Activate alarm on driver's door and do not 
deactivate. Lamp flashes about 30 seconds. 
Open engine hood, Alarm should be activated 
again. 
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5. Start engine when system has been activated. 
Engine should not start. 


6. Disconnect test lamp and connect two-pin plug 
on control unit. Check function of alarm horn by 
activating alarm again. 


If functions are not fulfilled, replace alarm control 
unit. 


A defect in the control unit could cause failure of the 
ignition or fuel pump under certain circumstances, 
even when the alarm system is not activated. 

If a new control unit were not immediately available 
in this case, the following measure will provide help. 

Pull off plug Z on central electric board and bridge 
terminals 1 and 6 on central electric plug. 

This will stop function of the alarm system. 


Note 
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SERVICE INSTALLING BLAUPUNKT RADIO SQR 22 
(COLOGNE, ATLANTA OR MONTEREY) 


Applicable for cars up to and including 1982 models. 


Parts of 1983 model required for installation: 

- Mask, upper 

- Mask, lower 

- Digital clock 


Additional Part Requirements: 


- Two M 5 x 10 hexagon bolts 
(for installation of solenoid 

- Six M 3.5 x 16 Allan screws 


nuts and washers 
plate) 


4. File back radio opening at bottom to edge 
(approx. 2 mm), catching burrs with a rag. 



1 . Remove shelf and trim on sides of center 
console. 


2. Remove center vent and cover frame. 


3. Remove control switches, display panel and 
clock. 


5. Mark location of opening for new digital clock 
and cut out opening with a suitable saw. 
Deburr edges. 
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6. Control switch and display panel must be brought 
to same height as radio opening by using 
suitable material on bearing surfaces (e. g. plastic 
or modelling wood). 



7. Solenoid valve plate has to be moved down because 
of greater installed depth of new radio. 
Make up two sheet metal holders for this purpose. 




9. Make a radius on lower edge of display panel 
with a fine file. 



10. Saw slots in front radio holder and push holder 
forward as far as possible when tightening 
screws. 


8. Unscrew solenoid valve plate and screw it on tight 
underneath the flap box with sheet metal holders. 
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11. Move relay for seat belt fasten sign forward by 
approx. 40 mm. 

Drill new hole with an angled drill. 



12. Insert lower mask frame with digital clock and 
connect digital clock. 


13. Install holding frame for radio in opening and 
secure by bending tabs provided on holding 
frame. 



14. Connect antenna, speaker, ground and feed 
wires on radio. Slide radio into opening until 
tabs on sides engage in holding frame. 


15. Install upper mask frame and reinstall all 
removed parts. 



16, Ashtray can be brought to correct height by 
using suitable washers on ashtray mounting 
points. 
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UPSHIFT INDICATOR (Only USA in Cars with Manual Transmission) 


Description and Information 
on Troubleshooting 


The upshift indicator is an illuminated arrow 
integrated in the tachometer. 


The Signals are: 


- engine speed, 

- engine temperature, 

- road speed and 

- injection time. 



The upshift indicator will light up when it is 
practical and economical to shift up into the 
next higher gear. It works in gears 1 through 
4 and remains illuminated until the next 
higher gear is engaged or the operating 
condition causing illumination of the 
indicator is changed (e.g. coasting, full 
throttle, etc.). 

The indicator lamp is designed to be very 
bright for clear visibility in daylight driving 
and less bright for night driving when main 
lights are switched on. 


If the upshift indicator malfunctions, first 
check the following points. 


1. Engine must be operating correctly and 
engine speed displayed on the tachometer, 


2. Coolant ( engine ) temperature must be 
displayed correctly on the instrument. 


3. Speedometer must display the road 
speed correctly. 


If these points can be confirmed, the 
instrument cluster will be receiving signals 
on 

- engine speed 

- engine temperature and 

- road speed 


The electronic control is integrated in the 
tachometer and cannot be replaced separate 
ly, as also the indicator lamp. 


Signals already available in the car are used 
to activate the indicator. Consequently there 
are no additional transmitters or sensors. 


The injection time (ti) signal will be in the 
L-Jetronic control unit while the engine is 
running, but there could be a break or loose 
connection in the wiring between the 
control unit and instrument cluster. 
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The ti signal can be checked with help of an 
oscilloscope on central electric plugs L 5 and 
X 1 (plugs remain connected). 
Ti signals have a rectangular pulse shape. The 
instrument cluster must be removed to 
check the ti signal wire for breaks. 
This wire break test is made from instrument 
cluster term. 11 M to L-Jetronic control unit 
term. 1 1. 


If signals are okay up to the instrument 
cluster, it will be necessary to check 
pertinent conducting paths on the printed 
circuit of the instrument cluster for breaks 
and good contact of connections. 

If necessary, the tachometer must be re- 
placed. 
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Checking burglar alarm 

Note 

There is a relay in the central console of USA 
vehicles which operates fog lamps and brake 
lamps as an visual warning in addition to the 
alarm horn. 

Input signals 

1. Terminal 31: Ground 

2. Terminal 30: Battery voltage 

3. Terminal 15: Battery voltage with ignition 
switched on 

4. Terminal 61 : Battery voltage with engine run- 
ning 

5. Terminal T: Ground with doors open or rear 
hood open. 

6. Terminal MK: Ground with engine hood 
open or radio removed. 

7. Terminal A : Ground with key in lock 
cylinder (doors or rear hood) turned in 
"open" direction. 

8. Terminal E ; Ground when lock cylinder 
turned towards "closed", 

Output signals 

1. Terminal 87a: Battery voltage with ignition 
switched on. 

2. Terminal Hn: Battery voltage with burglar 
alarm primed and triggered (permanently in 
Swiss vehicles). 


Note 

The alarm control unit is located behind the 
glove compartment. 

The following signals must be present at the 
alarm control unit terminals: 


Checking burglar alarm 
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Check auxiliary control unit - burglar alarm 


Nate 

The auxiliary control unit is accommodated in 
the central console. 


Output signals 

The output signals may only be checked with 
the relay fitted. 



1 . Terminal 2: Ground if 

a) ground at terminal 8 

b) burglar alarm primed after closing the rear 
hood approx. 25 seconds after the internal 
lighting has gone out (short pulse of approx. 
0.5 seconds only). 

2 Terminal 6: Ground if ground at terminal 9. 


88/206 

Input signals 

Remove the relay and check the input signals 
at the base. 

1 . Terminal 1 : Ground with rear hood open or 
for as long as the internal lighting is 
switched on by means of the time-lag relay. 

2. Terminal 3; Ground 

3. Terminal 4: Battery voltage (terminal 30). 

4. Terminal 8: Ground with the key in the lock 
cylinder (doors or rear hood) turned 
towards "closed" (only for as long as the 
lock cylinder is held in this position). 

5. Terminal 9: Ground when the lock cylinder 
is turned towards "open". 
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Backlit instrument cluster, removing and installing 

From Model 89 onwards 

1 . Disconnect battery. 

2. Remove steering wheel. 

3. Remove cover under the instrument cowling 
(2 screws). 

4. Undo fastening screws (2) for instrument 
cowling. 

5. Remove steering-column switch. 

6. Remove ignition-lock cover. 
(Procedure is described on page 94-4). 

7. Disconnect plugs (4) from instrument 
cluster, turn both locking levers outwards for 
this. 

Note 

The plugs are coded and cannot be confused. 

8. Lift instrument cowling carefully and tip to 
the rear. 

9. Pull instrument cluster from bracket. 


Backlit instrument cluster, removing and installing 
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Advancing the odometer reading of the backlight instrument cluster 
Note 


Advancing the odometer reading is performed within the the scope of the instrument cluster diagno- 
sis under menu item "Specific functions" and is required to adjust the odometer reading after 
replacement of the instrument cluster. This function is only available as of software level K 26. 

1 . Select Specific Functions (SF) 

(refer to Service Information: Diagnosing the instrument cluster). 


2. Select "Preset tot. Counter 


3. Pulling the operating lever selects input mode. 


Note 


The input mode is only accessed at a mileage below 256 kms or 256 miles, respectively. 
Upon start of the input mode, the following display appears 


0 0 00 0 0 



INPUT MODE 


4. Use the operating lever to enter the rightmost position 
-up: +1 
- down: - 1 


- press: entered position moves 1 position to the left 

- pull: entered position moves 1 position to the right 

(only required for fault correction). 


Advancing the odometer reading of the backlight instrument cluster 
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Example: input 3840 km 


0 0 0 0 0 0 



INPUT MODE 


Operating lever is moved up three times 


0 0 0 0 0 3 



INPUT MODE 


Press operating lever 


0 0 0 0 3 0 



K 26 






INPUT MODE 


Operating lever is moved down twice 


0 0 0 0 3 8 



INPUT MODE 


Press operating lever 


0 0 0 3 8 0 



INPUT MODE 


Operating lever is moved up four times 


0 0 0 3 8 4 



K 26 






INPUT MODE 
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Press operating lever 


0 0 3 8 4 0 



INPUT MODE 


To store the new value, the trip mileage reset button must be pressed without interruption for more 
than 14 seconds. 

If the button is released prematurely, the function is aborted without the new odometer reading being 
stored 


After 14 seconds have elapsed, the following display appears; 


0 0 3 8 4 0 



VALUE PROG. 


If storing is not possible (e.g. due to low battery voltage), the following fault message is displayed: 


0 0 3 8 4 0 



K 26 






ERRORS 


In this case, abort the function and repeat advancing the odometer reading after having corrected 
the fault (charge battery). To access the selection mode of the instrument cluster again, the operat- 
ing lever must be moved up again. 


Note 


If a value above 256 kms is entered, repeated access to the enter mode is denied and the odometer 
cannot be advanced again. 

After terminal 30 has been disconnected, the total mileage indicated may deviate by +/- 8 kms. 


Advancing the odometer reading of the backlight instrument cluster 

Printed in Germany - XXVII, 1991 


90 - 61 


928 


Radio, Telephone, Bordcomputer 


91 


Facilities for subsequent telephone 
installation 

M 195 Cellular telephone system 

M 496 C-Net telephone system 

As from Model 88, alt 928 vehicles may be 
fitted with facilities for subsequent telephone 
installation. 

This preliminary equipment embraces all cable 
harnesses required, the brackets for the radio 
and operating unit as well as the telephone an- 
tenna. 


Facilities for subsequent telephone installation 
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Laying the cable harnesses in the vehicle 



66/91 


A - Antenna separation filter 1 - Terminal 31 


B - Transceiver unit 2 - Terminal 30 


C - Operating unit 3 - Terminal 15 

D - Battery 4 - Antenna cable 

E - Central electric system 
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Installing the transceiver unit 

The transceiver unit is installed under a cover 
panel on the right- hand side of the trunk. 



1.1 Fastening points for the C-Net baseplate 



F = Direction of travel 70/91 


The baseplate can be fitted with longitudinal 
slots to compensate for any irregularities. 

1 .2 Fastening points for the Cellular baseplate. 
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Note 

The riveted blind nuts are all situated in 
molded beads. When drilling, bear in mind 
that the fuel tank is directly below. 


Facilities for subsequent telephone installation 
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2.1 Installation of the C-Net baseplate 


3,1 Bracket for the C-Net transceiver unit. 



2 2 Installation of the Cellular baseplate 




3.2 Bracket for the Cellular transceiver unit. 
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4.1 Installation of the C-Net transceiver unit 
with accommodation of the excess length 
of the cable harness. 



4.2 Installation of the Cellular transceiver unit 
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Installation of the antenna 

The telephone antenna is mounted on the roof. 



72/91 

Dimension A; Without sun roof 

~ 105 mm from the rear edge 

Dimension B: With sun roof 

- 40 mm from the rear edge 


Installation of the antenna separation filter 

The antenna separation filter is only installed 
for C-Net telephone systems. 

The separation filter is mounted on the right- 
hand side of the transceiver unit. 
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Installing power supply lines 

1. Ground wire 



The ground wire is run along the rear wiring 
harness to the ground point, 

2. Positive supply, terminal 30 



The positive terminal 30 line is run from the 
positive pole of the battery to the fuse in the 
spare wheel well. 



From the fuse, the line continues along the 
trunk floor to the transmitter-receiver stage. 



3. Positive supply, terminal 15 


The positive terminal 15 line is run from fuse 
No. 9 to plug N 1.1. From 1990 models on it 
runs from fuse 43 to plug N 2.4 (already 
wired). 


Telephone pre-preparation 
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From plug N 1.1 (N 2.4 from 1990 models on) 
along the tunnel between the rear seats and 
to the transmitter-receiver stage in the trunk. 



4. Line from transmitter-receiver stage to con- 
trol stage. 



This line is run from the transmitter-receiver 
stage parallel to the terminal 15 power supply 
line as far as the control stage. 
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5. Antenna cable 



The antenna cable is fastened in the area of 
the roof support with 3 clips. It is laid from the 
antenna along the roof support to the B 
column on the right, down to the door seal 
and along the rear harness to the antenna 
separation filter. 



Facilities for subsequent telephone installation 
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Retrofitting CD player from Model 89 onwards 

Vehicles with radio equipment or sound 
packet 

Loudspeakers, amplifier and cables are in- 
stalled into these vehicles. 

1. install retaining frame for radio. 

2. Connect CD player. 
Note 

The connector assignment is specified on the 
CD player. 

3. Slide in CD player and latch. 


Retrofitting CD player from Model 89 onwards 

Printed in Germany - XXII, 1989 


91-11 


928 


Windshield Wipers and Washer 


ADJUSTING HEADLIGHT CLEANER JETS 


Special Tool 9135 



Insert tool into spray jet and turn jet insert so that 
long arm of tool points to center of lens. 
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SERVICE INSTALLING REAR WINDOW WIPER 


1. Remove trim from rear lid at bottom, pulling 
out spreader rivets and pushing trim forward 
out of holding clips. 


3. Drill hole from inside, 



4. Mark second hole outside (distance 47 mm) and 
also drill. To prevent damage, the surface be- 
ing drilled should be covered with tape. 


5. Open up both holes with a hole saw . Make 
sure that holes don' t have runout. Remove burrs. 






-•—47— 




2. Mark hole for wiper mount on inside of panel 
seam with a scribe and suitable template, e. g. 
a cardboard strip, whose width equals the 
hole' s inside diameter. 



6. Touch up edges of holes with rust protection 
paint and body paint. Insert rubber seal for 
wiper mount with a sealing compound and 
bolt wiper mount on rear lid. 
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No. 

Description 

Qty. 

Note When 
Removing Installing 

Special Instructions 

1 

n 

Wiper mount, upper 
Bolt M 6 x 15 

1 
I 




Lockwasher 

1 



4 

Rubber bushing 

1 

Install with body 
sealing compound 


5 

Rubber bushing 

1 



6 

Wiper arm 

l 



7 

Lockwasher 

1 



8 

Nut M 6 

l 



9 

Washer 

1 



10 


Nut M 8 

1 

- 
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7. Remove access plate. 

Detach carpet on lock cross member. Cut out 
small holes in carpet for mounting bores of 
motor console. Glue carpet down again. 


10. Connect two-pin plug and ground on wiper 
motor and bolt motor console at the provided 
points. Adjust motor console in the slots un- 
til output shaft of console is aligned with shaft 
of cover bearing. 




8. Remove foam rubber part behind the access 
plate. Install (glue) new foam rubber part 
with opening. 


9. Connect relay with four-pin plug and insert 
in hole below the lock cross member. 


11. Turn lever on upper wiper mount clockwise 
against the stop. Bolt wiper arm so that dis- 
tance to left frame of rear lid is approx. 2 
to 3 cm. 

Torque for nut M 8 - 12 Nm <8 ft lb) and 
for M 6 = 10 Nm (7 ft lb). 
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12. Remove right side trim panel from center con- 
sole. 

Remove switch plate in center console. Un- 
screw right rear center console mounting screw 
and lift center console enough that two-pin 
plug for switch can be pushed through forward. 


14, Close rear lid and wet down rear window. 
Turn on ignition and operate rear window 
wiper. Rear window wiper should wipe four 
times and then return automatically to OFF 
position. 

Check wiped area, correcting if necessary 
by changing wiper arm on shaft. 


15. Mount trim panel on center console and rear 
lid. Replace access plate by a new one. 



13. Connect two-pin plug of switch with standard 
plug. 
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REMOVING AND INSTALLING WINDSHIELD WIPERS 
BEGINNING WITH 1983 MODELS 
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Removing and Installing Windshield Wipers 
Beginning with 1983 Models 



VII, 1983 - Printed in Germany 


Windshield Wipers and Washer 



No. 

Description 

Qty. 

Note When* 
Removing Installing 

UfJCb 1 LJ 1 

Instructions 

1 

Screw 
M 6 x 18 

! 



2 

Washer 

1 



3 

Grommet 




4 

Nut 

> 



5 

Lock nut 

1 

Torque: 

25 Nm (18ftlb) 


6 

Crank 

1 



7 

Screw 
M 6 x 12 

3 

Torque : 

11 Nm (8ftlb> 


8 

Lock washer 

3 



9 

Wiper motor 

1 



10 

Cap 

2 



11 

Nut 

2 

Torque ; 

14 Nm (lOftlb) 


12 

Wiper arm, 
driver's side 

1 



I o 

vviper arm, 
passenger's side 

l 



14 

Cap, right 

1 



15 

Cap, left 

1 



16 

Nut 

2 



17 

Washer 

2 



18 

Rubber bushing 

2 



19 

Rubber bushing 

2 



20 

Crank drive 

1 



21 

Connecting rod, left 

1 



22 

Connecting rod, right 

1 
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REMOVING AND INSTALLING WINDSHIELD 
WITH 1983 MODELS 


1. Pull off seal for fresh air chamber and pull cover 
out forward. 



2. Remove wiper arms and wiper arm bases. Hexagon 
nut of left base can be removed with a flat, straight 
closed wrench. 



BEGINNING 


3. Remove connection in fresh air chamber, 
Disconnect plug and disengage plug socket for 
easier installation on wall. 



4, Remove wiper assembly to the right, while 
swinging up wiper motor at same time. 



92 * 8 Removing and Installing Windshield Wipers Beginning 

with 1983 Models 
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Windshield Wipers and Washer 


5. Check installed position of wiper arms. 
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K x 1 e r i o r Lights, I. 


m p 


S W i I C I i L' S 


94 


13 CJ L 15 < HA R'l 


Loca Lion 


Fog light H 3 


Main headlight 
Sealed beam (7 inch) 


Turn signals, front + rear 
Stop light 
Backup light 


Parking light, front 

Side marker lights, front + rear 


Tail light, rear 


License plate light 


Watts 


55 W 


60/50 W 


32 cp 


5 W 


o cp 


5 W 


Shap< 


YC 


SAF 


R 19-5 


SAE 


base 


PK 22 s 


1073 


BA 15 s 


89 


SV 8.5 - 8 


Remarks 
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AIMING HEADLIGHTS 


Requirement: 

Tire pressure correct, fuel tank full, driver' s seat 
occupied by a person or weight of approx, 70 kg 
(155 lb). 


Note 

If equipped with headlight beam adjuster, turn 
adjuster knob so that white dot on knob faces 
forward (audible click). 



1. Turn on ignition. 

Turn on headlights (low beams). Clean lenses. 


•. Remove 3 Phillips screws (arrows) and take off 
headlight cover and trim ring. 



4. Aim headlights with optical aiming equipment. 



Adjusting screw A = vertical adjustment 
adjusting screw B - lateral adjustment 


5. Reinstall trim ring and headlight cover. 


94-2 Aiming Headlights 
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Exterior Lights, Lamps, Switches 


ADJUSTING FOG LIGHTS 


Requirements: 

Correct tire pressures, full fuel tank, one person 
or 70 kg/154 lb weight on driver's seat. 


Pull trim off of lights. 


1 - Fog light 

2 - Parking light 



Adjust fog lights with an optical headlight aimer. A " Vertical adjustment 

B - Lateral adjustment 
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REMOVING AND INSTALLING STEERING COLUMN SWITCH 


1. Disconnect battery ground lead. 


2. Remove steering wheel. 


3. Unscrew cover underneath steering column 
switch. 



4, Loosen steering column switch mounting screw.- 



5. Loosen instrument cover mounting screws. 



6. Lift instrument cover, pull off plugs and remove 
steering column switch. 
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REMOVING AND INSTALLING SWITCH IN INSTRUMENT COVER 


1. Pull off switch knob. 


2. Compress both retaining springs. 



3. Pull out switch and detach plugs. 
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REMOVING AND INSTALLING SEALED BEAM HEADLIGHT UNITS 


1. Turn on ignition. 


2. Turn light switch to position 2 (headlights 
raised ). 


3. Turn ignition off. 


4. Remove 3 Phillips screws (arrows) and take oil 
headlight cover and trim ring. 



5. Remove 3 small Phillips screws (arrows) Irorn 
sealed beam securing ring and remove ring. 



6. Unplug connector, replace sealed beam unit 
and plug in connector, 

7. Reinstall sealed beam securing ring. 

8. Check lights. 

9. Reinstall trim ring and headlight cover. 
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Exterior Lights, Lamps and Switches 


AIMING MAIN HEADLIGHTS - USA 
(since 1980 Models) 


Headlights must be aimed with an optical 
headlight aimer. 


Requirements: 

Tire pressure correct, fuel tank full, driver's 
seat occupied by a person or weight of 
approx. 70 kg ( 155 lbs.). 


Adj usting screws 



Screw "a" - vertical adjustment 
Screw "b" - lateral adjustment 
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Interior Lights 


BULB CHART 


Location 

Watts 

Shape 

Base 

Remarks 

Engine compartment light 

10 W 

F 

BA 15 s 


Inside light 

fjU gg a g c compartment light 

10 w 

K 

SV 8.5 - 8 


Glove box light 

3 W 

M 

SV 7 - 8 


Vanity mirror light 

5 W 

L 

SV 3.5-8 


Battery charge indicator 
Instrument cluster light 

3 W 

WT 10 - 3 

fVA) 

W 2.1x9.5 d 


Ashtray light 

Heater/ventilation switch 
light 

2 W 

J 

BA 7 s 


All other bulbs 

(instrument light, indicator 
lamps etc. ) 

1.2 W 

WT 5-1,2 

(W) 

W 2x4, 6 d 
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CONTROL PANEL VARIATIONS - 19 80 Models 





With manual air conditioner and cen 
tral warning light 

With automatic air conditioner and 
central warning light 


96-2 Control Panel Variations 
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Interior Lights 


96 


CONTROL PANEL VARIATIONS - early 19 80 Models 





Standard 

(manual air conditioner and central 
warning light 


automatic air conditioner and 
central warning light 


Note 

Control panels will be replaced by different 
versions during course of model year 1980 (see 
page 96-2). 
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Diagnosis / troubleshooting alarm system 


The alarm control unit is diagnosabie. It can 
be read out only with System Tester 9288. 

The menu includes the following functional 
groups: 

- Fault memory 
Drive links 
Input signals 
Country codes 
Results 

- System check 
Note 

For some of the faults, two types of causes 
must be distinguished: 

- The fault displayed is an actual fault that 
has to be remedied. 

- The fault displayed is a fault condition 
that has been caused deliberately, e.g. by 
leaving the open glove compartment open. 

Troubleshooting requires that the person 
performing the tests 

- is familiar with the location of com- 
ponents, function and technical relation- 
ship of the systems being tested 
(refer to Model Information) 


Tools required for troubleshooting: 
Special Tool 9540 



1079-90 


Note 

The Special Tool is required because connec- 
tor II is fitted with miniature terminals. 
To avoid damaging the terminals, always use 
the Special Tool for the tests. 
When checking for continuity, attach connec- 
tor to wiring harness only. 
When checking signals and voltages, attach 
connector to wiring harness and control unit. 


is able to read and evaluate Porsche 
wiring diagrams 

- knows the functions of circuits and relays 

- is capable of using testers and of evaluat- 
ing the test results. 
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Pin assignments of alarm control unit connector 



Connector I 

Terminal: 

1 - Term. 30 

2 - Term. 31 (Ground) 

3 - Term. 30 

4 - Anti-drive off feature 

5 - 

6 - Term. 15 

7 - Interior light 

8 - Turn signal left 

9 - Turn signal right 

1 0 - Horn 

1 1 - Motor „Closed" Actuator door lock 

1 2 - Motor „Open M Actuator door lock 

13 - 

14 - LED front passenger's door 

15 - LED driver's door 

S - Fuse 


Connector II 

Terminal: 

1 - Activate / closed 

2 - Deactivate /open 

3 - Rear lid contact 

4 - Tailgate lock 

5 - Hood contact 

6 - Speedo signal Term, A 

7 - Input 1 

8 - Input 2 

9 - Radio 2 

1 0 - Central locking system position switch 

„Open u 

1 1 - Central locking system button 

1 2 - Central locking system position switch 

^Closed" 

1 3 - Radio 1 

14 - Diagnosis „L" 

15 - Diagnosis „K" 

16 - Glove compartment contact 
17 -Input 3 

18 - Term. 15 

20 - Central locking system button light 

21 - Door contacts 

23 - Term. 61 

24 - External electronics 
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Fault memory 

Overview of possible displays 

Control unit 
defective 


Voltage failure 
Term. 30 with active 
alarm system 


Voltage failure 
during 

alarm output 


Position of the 

drives 

unplausible 


Door ( s ) 
open during 
activation 


Engine 

compartment open during 
activation 


Luggage comp . 
open during 
activation 


Glove comp, 
open during 
activation 


Input 2 

to ground 

during activation 


Central lock 
button 

closed during 
activation 


Input 1 

to ground 

during activation 


Input 3 

to positive 

during activation 


Position switch 
on drive 
closed 

during activation 


Position switch 

on drive 

open 

during activation 
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Radio 

(closed loop) 
interrupted 
during activation 


Radio contact 

to ground 

during activation 


Tailgate lock 

switch 

closed 

during activation 
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Fault, Fault Code Possible Causes, Elimination, Remarks 

Note 

After a fault in the alarm system has occurred and after it has been remedied, the fault memory 
must be erased. 


Test Point 1 

Control unit defective 


- Replace control unit. 


Test Point 2 

Voltage failure Term. 30 
with active alarm system 


- Check battery. 

- Check fuse at control unit. 

- Check wiring according to wiring diagram. 


Test Point 3 

Voltage failure 
during 

alarm output 


Refer to Test Point 2. 


Test Point 4 

Position of the drives This fault is also stored if, for example, the driver's door is open 

unplausible when the key is used to actuate the central locking system from the 

passenger's door. 

- Disconnect plug IE from control unit. Attach Special Tool 9540 
at wiring harness. 

With the doors unlocked, ground must be present at pin 10. 
At the same time, no ground must be present at pin 12. 
With the doors locked, ground must be present at pin 12. 
At the same time, no ground must be present at pin 10. 

If required, check wiring according to wiring diagram. 
Note 

The T6 (driver's door) and T 22 (passenger's door) connectors 
are located inside the doors, i.e. the door trim must be removed 
rf the connectors are to be checked. 


Test Point 5 

Doors(s) open - Check LH and RH door contact switches for shorts to ground. 

during activation _ Q| nec | ( w j re f rom a | arm control unit plug II terminal 21 to the door 

contacts for short to ground, using Special Tool 9540. 

- Check wire from rear cover unlocking actuator for short to 
ground across connector T 19. 
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FauK, Fault Code 


Possible Causes, Elimination, Remarks 


Check wire from relay base of central relay terminal D for short 
to ground. 

Check wire to window winder/sunroof control unit plug I, 
terminal 5, for short to ground. 


Test Point 6 

Engine compartment 
open during activation 


Check engine hood contact switch for short to ground. 

Check wire from alarm control unit plug II, terminal 5, to engine 
hood contact switch for short to ground using Special Tool 9540, 

Note 

The wire is routed across connector T 33. 

Check socket side of wire from connector T 33 terminal 5 to 
engine compartment light for short to ground. 

Check pin side of wire from connector T 33 terminal 5 to cooling 
air control plug II, terminal 6, for short to ground. 


Test Point 7 

Luggage comp. 
open during activation 


Check tailgate contact switch for short to ground. 

Check wire from alarm control unit plug II, terminal 3, to contact 
switch for short to ground, using Special Tool 9540. 

Note 

The wire is routed across connectors T 19 and T 9. 


Test Point 8 

Glove comp. - Check glove compartment switch and giove compartment light 

openm during activation for short to ground. 

- Check wire from alarm controi unit plug II, terminal 16, to contact 
switch for short to ground, using Special Tool 9540. 

Note 

The wire is routed across connector T 1 . 
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Fault, Fault Code 


Possible Causes, Elimination, Remarks 


Test Point 9 

Input 2 to ground 
during activation 


Note 


The fault display may appear if auxiliary systems (e.g. interior moni- 
tor) have been fitted. 

- Check auxiliary system of input 2. 

- Check wire from alarm control unit plug II, terminal 8, to auxiliary 
system for short to ground, using Special Tool 9540. 


Test Point 10 

Central lock button 
closed during activation 


- Check central locking system button. 

- Check wire from alarm control unit plug II, terminal 11 r to button 
for short to ground, using Special Tool 9540. 


Test Point 11 

Input 1 to ground 
during activation 


- Check auxiliary system of input 1 . 

- Check wire from alarm control unit plug II, terminal 7, to auxiliary 
system for short to ground using Special Tool 9540. 


Test Point 12 

Input 3 to ground 
during activation 
to positive 


- Check auxiliary system of input 3, 

- Check wire from alarm control unit plug II, terminal 17, to auxil- 
iary system for short to ground using Special Tool 9540 check 
for short to positive. 


Test Point 13 

Position switch on drive 
closed during activation 


Check triggering of actuators. 

Ground must be present at connectors T6 and T22, terminals 1 1 
and 12, in the quiescent state. 

Note 

Conectors T6 (driver's door) and T 22 (passenger's door) are 

located inside the doors; i.e. the door trim must be removed 

when the connectors are to be checked. 

Positive voltage must be present at terminal 1 1 when the 

actuator is triggered in the „open M direction. 

Positive voltage must be present at terminal 12 when the 

actuator is triggered in the „closed" direction. 

Note 

The actuators are only triggered for several milliseconds. 
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Fault, fault code Possible causes, remedies, n otes 

- Check wires from alarm control unit plug I, terminals 11 and 12, 
to the acutators for continuity. 

- Check position switch at actuator (refer to Test Point 4). 


Test Point 14 

Position switch on drive - Refer to Test Point 13. 

open during activation 


Test Point 15 

Radio (closed loop) - On radios that do not have this contact, radio 1 input is wired 

interrupted during activation t° ground. 

Check wire from alarm control unit plug II, terminal 13, for 
continuity to ground. 


Test Point 16 

Radio contact to ground - Check insulating strip on radio 
during activation 


- Check wire from alarm control unit plug II, terminal 9, to radio 
plug, terminal 6 t for short to ground. 

- Check alarm contact at radio or bracket, respectively. 


Test point 17 

Tailgate lock switch closed - Check tailgate release lock switch, 
during activation 


Check wiring from alarm control unit connector II, terminal 4 t to 
tailgate release lock switch for short to ground. 


Note 

The wire is routed across connector T42. 


D90-8 


Diagnosis / troubleshooting alarm system 

Printed in Germany - XXXI, 1993 


928 


Instruments, Fuel Gauge, Alarm System 


90 


Drive links 

This function allows the following components 
to be triggered: 

- Function display in lock buttons 

- Lock 

- Alarm horn 

- Turn signals 

- Interior light 

- Button light in central locking system 


button 


- External output 


Function display 


1 = on 


3 = off 


Return : 

N 


If the function display is turned on, the doors 
are locked and the LEDs light up permanent- 
ly. The „on" display flashes on the tester. 
If the function display is turned off again, the 
LEDs are turned off as well. The doors are 
unlocked again when the user returns to the 
menu. 


Alarm horn 
1 - on 
3 = off 

Return : N 


Alarm horn on: Alarm horn is triggered 
continuously (continuous sound). 


Turn signals 


1 = on 


3 = off 


Return : 

N 


Turn signals on: All turn signals are triggered 
continuously (continously lit). 


Interior light 


1 = on 


3 - off 


Return : 

N 


The interior light must be in the door contact 
position. 


Button light 
1 = on 
3 = off 

Return : N 


Lock 

1 - closed 
3 = open 
Return : 


N 


Lock closed: Doors are locked. 
Lock open: Doors are unlocked. 


Button light on: The light in the central lock 
system button is triggered. 


External output 


1 = on 


3 = off 


Return : 

N 


The external output is used to trigger other 
control units, e.g. ultrasonic monitoring of the 
interior. 
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Possible fault displays 


1. 

No activation 


Door ( s ) open I 


Return : 

N 

- Close doors 


- Check door contact wires to alarm control 
unit plug II terminal 21 for short to ground. 


2 • 

No activation 


Engine running! 


Return : 

N 


- Turn off engine, only switch on ignition. 
3. 

No response 

Signal unplausible ! 

Return N 


- Replace control unit. 
4. 


No activation 
Fault summary! 


Return : 

N 


Note 

Fault summary is displayed if several drive 
links (actuators) are triggered simultaneously, 
e.g. if turn signals are on while the function 
display is checked. 

- Check wiring to alarm control unit plug I, 
terminals 8, 9, 10, 11, 12, and plug II, 
terminal 20, for short to positive. 

- Check wiring to alarm control unit plug II, 
terminal 24 (if connected) and terminal 7, 


for short to ground. 


5. 


No activation 


Fault summary ! 


Position switch ? 


Return : 

N 

- Refer to item 4. 


- Also check position switch 
(refer to page D 90- 5). 

6. 


Activation 


correct . 


Position switch? 


Return : 

N 


- Check position switch 
(refer to page D 90 - 5). 


7. 


No response 
Signal unplausible I 
Position switch ? 
Return : N 

- Check position switch 
(refer to page D 90 - 5). 

- Replace control unit. 
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8. 


Unknown 


response code 1 


Return : 

N 


- Check following ground points: 

- 1.GP VII: Battery to body 

- 2. GP VIII. Body to engine 

- 3. GP V: Body to alarm control unit 

Input signals 

This function allows the following input signals 

to be checked: 

- Door contacts 

- Engine compartment switch 

- Luggage compartment switch 

- Position switches at drive motors 

- Central locking system button 

- Glove compartment button 

- Radio closed loop 

- Alarm contact radio bracket 

- Tailgate lock button 

- Microswitch for activation of alarm 

- Microswitch for deactivation of alarm 

- Input 1 (auxiliary system) 

- Input 2 {auxiliary system) 


- Input 3 (auxiliary system) 

- Speedo signal 

- Term. 15 
~ Term. 61 


1. 





Door (s ) 



- open - 



Return : 

N 



Open is displayed if at least one door is open. 
Closed is displayed if both doors are closed. 
If required, check wiring to alarm control unit 
for open circuit or short to ground according 
to wiring diagram. 

2. 


Engine compartment 
- open - 

Return : N 

Open is displayed if engine hood is open. 
Closed is displayed if engine hood is closed. 
If required, check wiring to alarm control unit 
for open circuit or short to ground according 
to wiring diagram. 

3. 


Luggage compartment 
- open - 

Return N 

Open is displayed if tailgate is open. Closed 
is displayed if tailgate is closed. If required, 
check wiring to alarm control unit for open 
circuit or short to ground according to wiring 
diagram. 


Diagnosis / troubleshooting alarm system 

Printed in Germany - XXIX,1 992 


D90-11 


90 


Instruments, Fuel Gauge, Alarm System 


928 


4. 


Position switch 
open: - closed - 
closed; - open - 
Return N 

This display appears if both lock buttons are 
in the „open" position, 

4a. 

Position switch 
open: - closed - 
closed: - closed - 
Return: N 


This display appears if one lock button is 
in the „open" and one lock button is in the 
..closed" position. 

4b. 


Position switch 
open : - open - 
closed: - closed - 
Return: N 


This display appears if both lock buttons are 
in the ^closed" position. If required, check 
position switch (refer to page D 90 - 5) 

5- 


Central locking 


system button 


open - 


Return : 

N 


Open is displayed if the central locking 
system button has not been pressed down. 
Closed display appears if the central locking 
system button is pressed down. 


6. 


Glove compartment 


- open - 


Return : 

N 


Open is displayed if glove compartment is 
open. Closed is displayed if glove compart- 


ment is closed. 


7. 


Radio 


(closed loop) 


- closed - 


Return : 

N 


The closed loop must be closed. On radios 
that do not have this contact terminal, ter- 
minal 13, plug II, is wired to ground. 

- If the closed loop is open, check wiring 
from alarm control unit, terminal 13, to 
ground point V or to radio for open circuit. 

8. 


Radio contact 


- open - 


Return : 

N 


If Radio contact closed is displayed: 


- Check insulating strip on radio. 

- Check wiring from alarm control unit plug 
II, terminal 9 t to alarm contact at radio 
bracket or to alarm contact at CD player 
for short to ground. 
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9. 


Tailgate lock 


- open - 


Return : 

N 

Note 


The spare key is needed for the checks acc. 
to items 9 to 11 since the ignition must be 
engaged during the check. 
Open is displayed if tailgate lock has not 
been actuated. Closed is displayed if tailgate 
lock is actuated. 


10. 

Activate 


button 


- open - 


Return : 

N 


Use the spare key to turn the locks of the 
driver and passenger doors in the ..closing" 
direction. The display must switch from open 
to closed. 

- If closed is displayed in the off position, 
check wiring from lock cylinders to alarm 
control unit plug li, terminal 1, for proper 
grounding according to wiring diagram. 

- If display remains in the open position 
after the lock cylinders have been ac- 
tuated, check wiring for continuity accord- 
ing to wiring diagram. 


11, 

Deactivate 


button 


- open - 


Return : 

N 


Use the spare key to turn the locks of the 
driver and passenger doors in the ..opening" 
direction. The display must switch from open 
to closed. 

If closed is displayed in the off position, check 
wiring from lock cylinders to alarm control unit 
plug H, terminal 2, according to wiring 
diagram for short to ground. 

If display remains in the open position after 
the lock cylinders have been actuated , check 
wiring for continuity according to wiring 


diagram. 


12. 


Input 1 


- open - 


Return : 

N 


In the standard configuration, this input is not 
used. Auxiliary systems may be connected to 
this input. 

Open is displayed if input is not used. 

If required, check auxiliary systems according 

to manufacturer's instructions. 


13. 

Input 2 


- open - 


Return : 

N 


Refer to item 12. 
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Note 

If present is displayed although the engine is 
not running, this may be due to a summary 
fault (refer to item 4, Drive links functional 
group). In this case, start by remedying this 
fault. 

If display is not present although the engine 
is running, check wire from alarm control unit 
plug II, terminal 23, to generator according to 
wiring diagram. 


Speedo signal 


present 


Return : 

N 


Display is not present if vehicle is stationary. 
Display is present if vehicle is moving. 
If required, check wiring from alarm control 
unit plug II, terminal 6, to speedometer accord- 


ing to wiring diagram. 


16. 


Term. 15 


present 


Return : 

N 


If display is not present, check wire from 
alarm control unit plug II, terminal 18, to cen- 
tral electrical system according to wiring diag- 


ram. 


17. 


Term. 61 


present 


Return : 

N 


14. 


Input 3 


- open - 


Return : 

N 

Refer to item 12. 
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Country codes 

The System Tester 9288 may be used to 
encode three pre-set alarm versions 

1. RoW (Rest of world) 

2. CH (Switzerland) 

3. USA 

Alarm output 

RoW 

- Alarm horn max. 30 sec. interval. 

- Turn signals max, 5 min. 

- Interior light flashes in an asynchronous 
manner with turn signals (if in door con- 
tact position). 

CH 

- Alarm horn max. 30 sec. continuous. 
USA 

- Alarm horn max. 4 mins. interval. 

- Turn signals max. 8 min. 

- Interior light flashes in an asynchronous 
manner with turn signals (if in door con- 
tact position). 

Alarm system encoding 

When replacing the control unit, activate one 
of the preset country codes according to the 
national C number. 

RoW 

C numbers: 00, OS, 07, 09, 11, 12, 13, 14, 
16, 17, 19, 20, 21, 22, 27 r 28, 99. 


CH 

C number: 10. 
USA 

C numbers: 02, 04, 06 t 08, 15, 18, 23, 24, 26, 
31,32,36. 


Country code 


RDW PORSCHE 


1 = coding 


Return : 

N 


The Country code menu displays the coded 
version in the top left corner, e.g. RoW; 
the center displays Porsche or Workshop, de- 
pending on where the system has been 
coded. The asterisk on the right is displayed 
for versions that include the interior lights in 
the alarm emission. 
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Result memory 

The result memory registers triggering of an 
alarm, the contact that triggered the alarm as 
well as the type of activation. A maximum of 
10 results may be stored. If another result is 
stored, the oldest result stored is deleted. 
The result with the highest number is the 
most up-to-date result. 
Alarms may be triggered by contacts at the 
following components: 

- Doors 

- Engine compartment 

- Luggage compartment 

- Glove compartment 

- Radio 


Additional alarm triggering options: 

- Term. 15 on after system has been 
activated 

- Signal to input 1 

- Signal to input 2 

- Signal to input 3 

- Position switch 

- Open circuit of closed loop 
(radio). 

Note 

Up to three alarms may be triggered across 
input 2. 

The following types of activation are to be 
distinguished: 


- normal, i.e. locking the doors with the 
key, thus activating the central locking 
system 

- locking three times, i.e. locking one of 
the door locks rapidly for three consecu- 
tive times 

- System check 

The type of activation may be invoked with 
button 1 on the below display: 


Alarm: 

- x - 

activated by 


xxxxxxxxxxxxxx 



Note 

Erase the result memory whenever the alarm 
system has been checked. 
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System check 

The System check menu item may be used 
to check all components triggering an alarm 
(except Term. 15). In this case, the alarm 
horn is only triggered twice for a short interval 

The following display appears after the 
System check menu item has been called: 


System check \ 


Continue : 

> 


The individual alarm-triggering components 
that may trigger an alarm (except Term. 15) 
can now be checked. E.g. if a door is opened, 
an alarm 

is triggered. At the same time, triggering of 
the alarm is stored in the result memory. 
After the check has been completed and the 
> key has been pressed, the following display 


appears: 

Note : 


Erase result 


memory 1 


Return: 

N 


The result memory must be erased since the 
check has been stored in the memory. 
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GROUND POINTS ON CAR 


1. Battery negative pole to body in trunk at rear left 4, Ground point on front left cross member. 



i. Engine ground to body on right side member. 6. Ground point underneath instrument panel next 

to steering column. 



Wiring 


9 2 8 


7. Ground point in trunk at rear right underneath side 
trim panel. 



Side trim panel has to be removed to make this ground 
point accessible. 
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Correction to circuit diagrams, 
Models 87 and 88, Sheet 7 

The cable colors on connectors 
3, 6 and 7 on the control unit to adjust the 
seating position are not correct. The correct 
assignments are: 

Pin 1 : brown 

Pin 2: blue 

Pin 3: red 

The cable color at connector 1 1 , pin 2 
is green / brown (GN/BR), and not grey / 
brown (GR/BR) as given. 


Correction to circuit diagrams. Models 87 and 88, Sheet 7 
Printed in Germany - XX, 1988 
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Additional electrical equipment 

Note 

AdditionaLelectrical equipment is only to be 
connected to the points described below. 

Terminal 30, no fuse protection: 

Screw connections to central electrics supply 
line 

Terminal X, no fuse protection: 
Leading to fuse 33 

Terminal 15, no fuse protection: 
Leading to fuse 43 

Terminal 31 : 

Ground point V (above central electrics) 
Provision for fuses 

Note 

Additional electrical equipment must be pro- 
tected against overloads if the above connec- 
tion facilities are used. 

1 > Fuse 32: 
The fuse must be wired to (for example) 
plug R inside the central electrics. 

2. Separate fuses 


Additional electrical equipment 
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Repairing wiring harness no. 121 
Note 

As of Model Year '93, the combination wirings 
for ABS, BVA (brake pad wear indicator) and 
RDK (tire pressure monitoring system) are in- 
corporated into the wiring harness. If the 
wiring is damaged, the integral wirings can be 
cut off and may be replaced by repair wires. 
Carry out the following functional check after 
the repair: 

- ABS: Check with ABS tester. 

- BVA: The warning lamp must go off when 
the engine is running and if the pads are o.k. 

- RDK: The warning lamp must go off within 
the specified air pressure range. 


Joints 

Rear: Inside the spare wheel well 
Left-hand front: Inside the wheel housing 
Right-hand front: Behind the Central Electrical 
System 

Rear 

1 . Disconnect battery. 

2. Remove spare wheel. 

3. Cut open the insulating tube of wiring 
harness No. 121 from the rubber grommets 
to the outgoing wire and remove the tube. 



A - Left-hand combination wire 1318-97 
B - Right-hand combination wire 

4. Remove PVC insulating tape. 

5. Remove shrink-fit caps from joints. 

6. Cut off connector. 

7. Remove combination wires. 

8. Install repair wires from wheel carriers 
towards spare wheel well. 

Note 

Use correct repair wires. The right-hand and 
left-hand repair wires are of different lengths. 

9. Strip wires on a length of 10 mm. 
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10. Conect wires according to table using 
crimp connectors and standard crimping 
tool (A). 



1316-97 


Combination wire 

Wiring nam. nxx 121 

Color 

Length 

uoior 



roar loft 

br/ge 

60 mm 

br/ge 

hr/rt 

QH mm 

s3\J [{Mil 

br/rt 

br/bl 

120 mm 

ws/sw* 

kJ 1 I TV O 

1 ^0 mm 
■ \j\t 1 1 fi 1 1 

ws* 

br 

180 mm 

br 

br/gn 

210 mm 

sw 

br/sw 

240 mm 

WS 




br/ge 

60 mm 

br/ge 

br/rt 

90 mm 

br/rt 

br/bl 

120 mm 

ge/sw* 

br/ws 

150 mm 


br 

180 mm 

br 

br/gn 

210 mm 

sw 

br/sw 

240 mm 



* screened wires 

br - brown 

sw - black 

ge -yellow 

rt - red 

bl - blue 

ws - white 

gn - green 
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1 1 . Solder tips after crimping the connectors 
<B). 

12. Fit shrink-fit caps and shrink them into 
place using a hot air gun (C). 

13. Wrap up entire connection joint area using 
commercially available PVC tape. 


Left-hand front 

1. Disconnect battery. 

2. Unbolt left-hand front wheel. 

3. Remove left-hand front wheel housing liner. 

4. Cut off combination wire 300 mm from out- 
going wire and remove wire. 

5. Remove insulating tube along a length of 
240 so that only 60 mm remain until the 
outgoing wire. 

6. Cut wiring to correct length according to 
table. 

7. Install repair wire. 

8. Route repair wire in connection area 
parallel to wiring harness No. 121 . 

9. Strip wirings over a length of 10 mm. 

10. Connect wires according to table using 
crimp connectors and standard crimping 
tool (A). 


C 



1316-97 


Combination wire 

Wiring harn.no. 121 

Color 

Length 

Color 



left-hand front 

br/ge 

60 mm 

br/ge 

br/rt 

90 mm 

br/rt 

br/bl 

120 mm 

rt/sw* 

br/ws 

150 mm 

rt* 

br 

180 mm 

br 

br/gn 

210 mm 

sw 

br/sw 

240 mm 

rt 


* screened wires 


br - brown 

sw - black 

ge - yellow 

rt - red 

bl - blue 

ws -white 

gn - green 

11 . Solder tips after crimping the connectors (B). 

12. Fit shrink-fit caps and shrink them into 
place using a hot air gun (C). 
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1317 - 97 

13. Wrap up entire connection joint area using 
commercially available PVC tape. 


Right-hand front 

1. Disconnect battery. 

2. Remove right-hand front wheel. 

3. Remove right-hand front wheel housing 
liner. 

4. Cut off combination wire at the wheel hous- 
ing grommet and remove combination wire. 

5. Undo Central Electrical System and move 
out of the way towards the rear. 

6. Pull wire (above Central Electrical System) 
inwards. 

7. Cut open insulating tube up to the connect- 
ing points. 

8. Remove shrink-fit caps from connecting 
points. 

9. Cut off connector. 

10. Install repair wire, starting from the wheel 
housing end. 


1 1 . Strip wires along a length of 1 0 mm. 

12. Connect wiring according to table, using 
crimp connectors and standard crimping 
tool (A). 


C 



1316 - 97 


Combination wire 

Wiring harn. no.121 

Color 

Length 

Color 



right-hand front 

br/ge 

60 mm 

br/ge 

br/rt 

90 mm 

br/rt 

br/bl 

120 mm 

gn/sw* 

br/ws 

150 mm 

gn* 

br 

180 mm 

br 

br/gn 

210 mm 

sw 

br/sw 

240 mm 



* screened wires 


br - brown 

sw - black 

ge - yellow 

rt - red 

bl - blue 

ws -white 

gn - green 
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13. Solder tips after crimping the connectors (B). 

14. Fit shrink caps and shrink them into place 
using a hot air gun. 

15. Wrap up entire connection joint area using 
commercially available PVC tape. 

Note 

Route excess wire length above Central 
Electrical System. 
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97-1 


Current Flow Diagram, Type 928 USA, 
Symbols and Explanation 


Switch, open 


Switch, closed 


*~ ^f*] Sequence switch 

^~ < ^ Tip switch 

( -__/ Switch (tip switch), 
t manually operated 

I Switch (tip switch), 
°-y mechanically operated, 


©4 

T 




e. g. limit switch 


Temperature switch 


Pressure switch 

Temperature switch 
(thermal overload 
protection) 

Float switch 


Motor 


Generator 


Meter, indicator 


Solenoid 


Relay 


Solenoid valve 


h- 


[] 


DC7 


i i 

i ! 

i j 


I I 


Resistor, heating element 


Fuse 


Bulb 


Potentiometer 


Resistor sender unit 


Inductance, coil 


Horn 


Loudspeaker 


Antenna 


Equipment border line 


Solid-state circuit 


Spark gap 


Diode 


Battery cell 


Wire connection, permanent 


Wire connection, detachable 


Shielded wire 
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Fuse 8 A 
(red: 16 A, 
blue: 25 A) 


continuation 
of wire 
(e. g. part VIII, 
current track 6) 



0,7* 


Til 


Fuse Vrelay board 


Wire connection on fuse/ relay board 
(e. g. plug S, terminal 7) 


Wire cross section 
(e. g. 0,75 mm 2 ) 


Wire connector 

(e. g_ seven-pole, terminal 2) 


No actual wire, but internal connectio 
or connection 
between 

equipment housing 
and ground 



Grou nd(body) 


Current track -~ AA „_ 

number 
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Current Flow Diagram, Type 928 USA, Part 


Description Current track 

A - Battery 7 

B -Starter 8,9,10 

C -Generator 6 

C 1 - Regulator 6 

F 26 - Thermo-switch for cold start valve 1 2 

G 6 -Fuel pump 1 20 

G 23 -Fuel pump 2 21 

J 17 - Fuel pump relay 19,20 
J 60 - (Starter blocking relay, cars with 

automatic transmission only) 

connection between terminals 30 and 87 9, 10 

K 2 - Generator charge indicator light 2 

N -Ignition coil 15 

N 6 -Resistor 13 

N 9 - Warm-up regulator 22 

Ni7 - Cold start valve 11 

N 21 - Supplementary air valve 23 

N 41 -Transistor ignition unit 17,19 

0 - Distributor 13 ... 18 

P - Spark plug connector 1 5 

Q -Sparkplug 15 

S 22 -Fuse 20 

•pd _ wj re connector in spare wheel well 25 
72a - wj re connector, two-pole, 

behind accelerator pedal 24 
T 4f - Wire connector, four-pole, 

in spare wheel well 10, 25, 26 
T 14 - Wire connector, fourteen-pole 

in engine compartment, near ignition unit 5, 9, 10, 22 


Wiring 


Current Flow Diagram, Type 928 USA, Part I 
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Current Flow Diagram, Type 928 USA, Part I 


Wiring 



5 6 


8 


10 


11 12 


13 


14 15 


16 17 


18 19 


20 


21 


22 23 


24 25 26 


Power supply, starter 


Ignition 


Fuel pumps 
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Current Flow Diagram, Type 928 USA, Part II 


Description • Current track 


D 

- Ignition/starter switch 

1 ... 12 

E 1 

-Light switch 

5... 12 

£4 

Q A* It'll f\ 1 til 

- Dimmer/headlight fiasher switch 

13, 14 

£19 

- Parking light switch 

5 

J 

- Headlight dimmer relay 

15 

D 

- Left headlight 

17, 18 


- Right headlight 

19,20 

LQ 

- Light switch illumination 

12 

|_22 

- Left fog light 

23 

L23 

-Right fog light 

26 

W 

-Left parking light 

22 

M3 

- Right parking light 

25 

Mii 

- Front side marker light 

21,24 


-Fuse 

13 


- Fuse 

17 

to 

- Fuse 

18,19, 20, 22 

S 29 

- Fuse 

25 

T2 

- Wire connector, two pole 



a - behind accelerator pedal 

3 


q - near left fog light 



r- near right fog light 

26 


- Wire connector, four pole 



g - near left parking light 

21,22 


h - near right parking light 

24, 25 


Wiring 
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Current Flow Diagram, Type 928 USA, Part II wiring 97 
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Current Flow Diagram, Type 928 USA, Part III 


Description 

Current track 

E 2 

-Turn signal switch 

22 

E 3 

- Emergency flasher switch 

18... 25 

E 23 

- Fog light switch 

1 

J 1 

■I 1 f t * IF! I 

- Hazard/turn signal flasher 

24 

J 5 

- Fog light relay 

1 

J25 

- Headlight relay 

10, 11 

J36 

- Concealing headlight relay 

13 

J 73 

- Headlight control relay 

12 

In J 

J 74 

- Headlight safety relay 

15 

K 5 

™p* * i B i ■ ■ i b ii 

- Turn signal indicator light 

22 

K 6 

■ i t^i i * i* ■ ■ * ■ i 

- Hazard flasher indicator light 

18 

K 17 

- Fog light indicator light 

1 

L 29 

- Engine compartment light 

9 

M 5 

- Left front turn signal 

14 

M 6 

- Left rear turn signal 

17 

S 1 

- Fuse 

1 

S 3 

- Fuse 

7 

s 4 

- Fuse 

3 

S 19 

- Fuse 

13 

S 30 

-Fuse 

17 

S 31 

- Fuse 

18 

S 34 

- Fuse 

6 

T 2 

- Wire connector, two-pole 



c - behind rear bumper 

7 


s - near left front turn signal 

14 

J7a 

- Wire connector, seven-pole 



behind luggage compartment 



covering, left 

17 

V8 

- Concealing headlight motor 

10... 13 

X 

- License plate light 

7,8 


Wiring 
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Wiring 



8 


10 11 


12 


13 


14 


15 16 17 


18 


19 


20 21 


22 


23 


24 25 


26 


Fog light, license plate light 


Concealed headlight 


Front turn 
signal 


Hazard flasher 
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Current Flow Diagram, Type 928 USA, Part IV 



Description 


Current track 


E - Windshield wiper switch 

E38 - Potentiometer for interval wiping 

E 44 - Windshield/ headlight washer switch 

F -Stop light switch 

F 4 - Back-up light switch 

J 31 - Relay for interval wiping 

J39 - Headlight washer relay 

K 41 - Lamp control unit 

M 2 -Right rear light 

M 4 - Left rear light 

M 7 - Right front turn signal 

M 8 - Right rear turn signal 

MQ - Left brake light 

M"> - Right brake light 

M 12 -Side marker light 

M 1( 3 - Left back-up light 

M 17 - Right back-up light 

S 6 - Fuse 

S 9 - Fuse 

S 10 -Fuse 

S 20 -Fuse 

5 32 -Fuse 

5 33 -Fuse 

T 2 - Wire connector, two pole 
d - near fuse/ relay board 
t - near right front turn signal 
u - near left side marker 
v - near right side marker 

- Wire connector, six pole, 
in spare wheel well 

- Wire connector, seven-pole 

a - behind luggage compartment 
covering left 

b - behind luggage compartment 
covering right 
V - Windshield wiper motor 
V 1 1 - Headlight washer pump 


23 


J6c 

T 7 


17. 
24 
23 
5,8 
15 

19, 20 
25, 26 
4... 12 
9 
4 
1 
3 
5 

12 

4,8 

13 

15 

17 

15 

5 

26 

1 

3 

4,10 
1 
4 
8 

15 




4, 5,13 

3, 9,12,15 
16... 18 
26 


Wiring 
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Current Flow Diagram, Type 928 USA, Part IV 


Wiring 



Rear lights, lamp control unit 
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Current Flow Diagram, Type 928 USA, Part V 


Description Current track 


£15 

- Rear window defogger switch 

9... 13 

£24 

- Seat belt contact 

28 

£26 

- Glove compartment light switch 

26 

£34 

- Rear window wiper switch 

4,5 

£58 

- Intensive cleaner pump switch 

3 

F2 

- Left door switch 

22 

F3 

-Right door switch 

24 

F 

- Rear lid switch 

21 


- Key warning buzzer contact 

30 

J 9 

- Rear window defogger relay 

13... 16 

J 34 

- Seat belt warning system relay 

29 

J 75 

- Intensive cleaner pump relay 

1 ...3 

K 10 

- Rear window defogger indicator light 

9 

K19 

- Seat belt warning light 

30 

L31 

- Make-up mirror illumination 

19 

S? 

-Fuse 

4 


-Fuse 

8 

S 18 

-Fuse 

16 

S23 

-Fuse 

17 

T2p 

- Wire connector, two-pole 



near driver seat 

28, 29 

T6 

-Wire connector, six-pole 



a - behind side covering, right 

14,15,16,17,18 


b - in rear lid, right 

14,15,16,17,18 

V5 

- Windshield washer pump 

1 

VI 2 

- Rear window wiper motor 

7,8 

V34 

- Intensive cleaner pump 

2 

W 

-Front interior light 

20 

W 1 

- Rear interior light 

17 


- Glove compartment light 

26 

Z> 

- Rear window defogger 

14,15 




Wiring 


97 


Current Flow Diagram, Type 928 USA, Part V 


Current Flow Diagram 


97-11 


Current Flow Diagram, Type 928 USA, Part V 


Wiring 


I 


30 
15 


31 


it 



15 


[]8. 




y 


J34 A15 

r" 


30 
13 


31 


L_ 


86 


f03 


to 


10 


01 


D5 HD3 


D4 


D2 


Vs i (B) i i (m) I V34 
LYj Li. J 


T6 MT7 


0,5 


[86 


l86a 


K,o I -1 


2.5 


2.5 


Eis 


Tea 




T>3 
6a 


Ul ffU2 


F5 



075 


0,76 


Teaffl Te 5 ot 


K 


ta 


1 



076 


0,6 


F4 



K3 f|K4 


0,5 


05 


0,5 


L-IJ 


0,5 


raj 

L.IJ 



l_ 


S 


I2p| 


L -I J 


E24 

ii-- 

1 

L. 


0,5 


U 


0,6 


5 6 


8 


10 


11 


12 


13 


14 


15 16 


17 


18 


19 


20 


21 


22 23 


24 25 


26 


27 28 29 


K2 RA8 1A7 



15 


53 


30 


Washer pumps 


Rear window 
wiper 


Rear window defogger 


Printed in Germany 


Interior light 


Seat belt 


CZDurrent Flow Diagram 


97-11 


Current Flow Diagram, Type 928 USA, Part VI 


Description Current track 


E8 

- Sliding roof switch (open - close) 

17, 18 

£40 

- Power window switch, left 

8... 10 

£41 

- Power window switch, right 

11 ...13 

£43 

- Outside mirror control switch 

3...7 

£56 

- Limit switch sliding roof (open - close) 

19 

£59 

- Sliding roof switch (lift - lower) 

14... 16 

£60 

- Limit switch sliding roof (lift - lower) 

20 

J 51 

- Power window relay 

8 

N35 

- Magnetic clutch for mirror control 

5 

S 8 

- Fuse 

16 

S 21 

-Fuse 

8 

■p 

- Wire connector, four-pole 



a - behind side covering, right 

19,20 


b - in console, right 

8. ..10 


c - in console, right 

11 ... 13 


d - in console, right 

14... 16 


e - in console, right 

17, 18 

pa 

- Wire connector, twelve-pole 



a - in foot well, driver side 

2, 3, 5 ... 9 


b - in foot well, passenger side 

1,5, 6, 7,11,12 

Vi 

-Sliding roof motor 

19 

VI 4 

- Power window motor, left 

8 

V15 

- Power window motor, right 

11 

VI 7 

- Outside mirror control motor 

3 

Z 4 

- Outside mirror defogger 

2 


Wiring 


Current Flow Diagram, Type 928 USA, Part VI 


Current Flow Diagram 97-1 3 


Current Flow Diagram, Type 928 USA, Part VI 


Wiring 


y/ 


30 



30 


15 


15 


31 


1 


- 7—? T 


T2D 


TAB 


A 


/ 

0,5 
t 


F2 


F1 


05 


Tn 
12a 


10 


I 


in 

i — 


L 


m Tl2a 


r 


0 


L 



T 8 . 

|12at 



143 


05 05 0 


N 


35 



j 


Tl?« BTi 


10 
12a 


1-9 
12 h 


Eh 


10 

12b 


ST! 


10 

h 


Se I 


IS 


IS 


0TJ. 


L._ L 


IIS 
A 


15 


!l2b 


15 


41 


T 


15 


4 


J 


1.5 


OTi 


St 


12b 


ift 


\5 



15 


r —rwrr —/7 \ > r / -s 


L4 


L3 


i ^ 


'6 


T4e 


!T 4 


4e 


T 3 


4e 


is 


8 


0T3. 


V1 IT I V4 


15 15 



1.5 


r 

V 1 I (M 



31 


1 


V2Q P V3 


15 IS 


T4a 



i r> 


3 4 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Outside mirror 


Power windows 


Sliding roof 


Printed in Germany 


C^urrent Flow Diagram 97-13 


Current Flow Diagram, Type 928 USA, Part VII 



Description 

current tracK 

E 9 

- Fresh air blower switch 

5,6 

£30 

- Air conditioner switch 

7 


- Temperature switch for AC 

7 

F50 

— Dpfrn^tpr ^witph 

L/vl 1 vOlCI OVVI UV^i 1 1 

1,2 

P18 

1 

— Thermo-switch for coolina fan 

III v 1 1 1 1 \J Uiil V v 11 1 \J * V/ W \J Mil y 1 VAI 1 

10 

P23 
i 

— Prp^^urp *?witfh fnr AH 

8 

P45 
i 

— Thprmn-^witnh fnr AO 

i i iui 1 1 iu o vv i lui i iui nw 

9 

P49 

1 

- Enaine oil level switch 

14 

G 

- Fuel sender unit 

19 

G 2 

— Coolant temoerature sender unit 

VX x-/ xX 1 V* I 1 L ** VI 1 1 V/ 1 %rt » VI 1 W/ 1 1 ^p* 1 1 II i 

12, 13 

G 10 

- Oil pressure sender unit 

15, 16 

Q32 

- Coolant level sender unit 

18 

Q33 

— Cleanina water level sender unit 

\_/ I wUI 1 1 1 1 VJ V V XmL L w 1 1 V* V w 1 W w 1 1 U w 1 u 1 II L 

17 

J 13 

— Fresh air blower relav 

1 1 1 1 LAI 1 w 1 \J Y V Vf 1 1 vy ila y 

3 

J35 

-Speed relay for AC 

8 

J56 

-Cooling fan relay 

10,11 

J76 

- Defroster relay 

1,2 

N'6 

- Supplementary air valve 

7 

N23 

- Resistor unit for fresh air blower 

4 

IS|25 

- Electromagnetic clutch for AC 

8 

S16 

- Fuse 

11 

S 17 

-Fuse 

3 

Tic 

-Wire connector 



near AC -compressor 

8 

J14 

- Wire connector, fourteen-pole 



in engine compartment, near 



ignition unit 

8, 12... 16 

V2 

- Fresh air blower 

6 


-Cooling fan 

11 




Wiring 


Current Flow Diagram, Type 928 USA, Part VII 


Current Flow Diagram 97-1 5 


Current Flow Diagram, Type 928 USA, Part VII 


Wiring 



8 


10 


n 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Fresh air blower 


Air conditioner 


Sender units 


Printed in Germany 


C=^ urrent Flow Diagram 



Current Flow Diagram, Type 928 USA, Part VIII 


Description Current track 


£71 

- Reset button on indicator board 

16 


P 

- Parking brake contact 

20 


p34 

- Brake fluid level switch 

18 


F48 

- Reset button for mileage counter 

23 


Gi 

- Fuel gauge 

15 


G3 

- Coolant temperature indicator 

14 



-Tachometer 

16 


G" 

- Oil pressure indicator 

23 


QH 

-Voltmeter 

22 


Q21 

-Speedometer 

17 


Q34 

- Brake pad contact, front left 

5 


Q35 

- Brake pad contact, front right 

3 


Q36 

- Brake pad contact, rear left 

1 


Q37 

- Brake pad contact, rear right 

1 


J80 

- Central warning unit 

5 • ■ ■ 

20 

K 

- Instrument cluster 

8... 

27 

K 1 

- High beam indicator light 

24 


K3 

- Oil pressure indicator light 

21 


K 4 

- Parking lights indicator light 

8 



- Brake warning light 

8 


K 14 

- Parking brake indicator light 

14 


K 16 

- Low fuel warning light 

9 


K28 

- Coolant temperature warning light 

10 


K32 

- Brake pads warning light 

9 


K33 

- Brake fluid level warning light 

11 


K34 

- Stop lights warning light 

12 


K35 

- Rear lights warning light 

15 


K36 

- Coolant level warning light 

11 


K37 

- Cleaning water level warning light 

19 


K38 

- Engine oil level warning light 

20 


K39 

-Central warning light 

12,13 

K40 

- Indicator board 

8 . . . 

16 

Lio 

- Instrument cluster illumination light 

25., 

..27 

N50 

- Solenoid for mileage reset 

18 


S 11 

-Fuse 

9 


S 12 

-Fuse 

19 


S 13 

-Fuse 

28 


T2 

Wire connector, two pole 




e - near left backwheel 

1 



f - near right backwheel 

1.2 



g - near right frontwheel 

3,4 



h - near left frontwheel 

5 





Wiring 


Current Flow Diagram, Type 928 USA, Part VIII 


Current Flow Diagram 97-17 


Current Flow Diagram, Type 928 USA, Part VIII 


Wiring 


97 



Central warning unit, instrument cluster, indicator board 


Printed in Germany 


CZHurrent Flow Diagram 97-1 7 


Current Flow Diagram, Type 928 USA, Part IX 


Description Current track 

E 20 - Instruments illumination potentiometer 2 

E 45 - Tempostat (cruise control) switch 1 0 ... 1 2 

E 46 - Tempostat control unit 8 ... 1 3 

F 36 - Clutch pedal switch (Tempostat) 1 3 

G 22 - Speedometer sensor 1 4 

H -Horn contact 19 

H 1 -Horn 16 17 

J 4 -Horn relay 16 17 

L 8 - Clock illumination light 2 

L 15 - Front ashtray illumination light 4 

L 16 - Heater control assembly illumination light 1 

L 32 - Rear ashtray illumination light 7 

R - Radio 21 ... 24 

R 2 - Loudspeaker, front left 21 

R 3 - Loudspeaker, front right 24 

R 4 - Loudspeaker, rear left 20 

R 5 - Loudspeaker, rear right 25 

R 6 - Speaker balance 21 ... 24 

Ss - Fuse 2 

S35 -Fuse 24 
j6c - wire connector, six-pole, 

in spare wheel well 14, 15 
T 12 - Wire connector, twelve-pole 

a - in foot well, driver side 21 , 22 

b - in foot well, passenger side 23 24 

U 1 - Front cigarette lighter 5 

U 3 - Rear cigarette lighter 6 

V 18 -Tempostat motor 13 

V 21 -Antenna 19 

Y -Clock 2 


Wiring 


Current Flow Diagram, Type 928 USA, Part IX 


Current Flow Diagram 97-1 9 


Current Flow Diagram, Type 928 USA, Part IX 


Wiring 


97 


30 


30 


13 


15! 


31 


[] 


31 


3£/8 



30 

r 


I / 


A§6 


— np 


iJ- 


B8 


m 


J J. J J.J * . J J — J J- J. J 


0,5 


n/2o 


F3 


* r j j—j-j—j 


HE/8 



0,5 




0.5 


L46 


L 

121 


T2 


T1 


02 


F8 


0,6 


03 



V5 


V6 


23 


0.5 


J_.si 



Telffl TeJffl 


0,75 


0,75 


G22 



H/ie 


l> ^ r r r j j 


0,76 


_ J L 


H |71 

i h %i i 


± 


0,75 


4 


L. 


R 4 


X 


J7 


r 


S35 


1/8 


r 


Q6 

JL 


1.0 


J 


SI 


L_ 



0.7B 


0,73 0.7S 

r 


16 


0/3 


1.0 


— Jjl □ 


0.75 


0,73 0,73 


Q.75 

r 


0,76 


0,75 


0,75 


u t 

0,75 0.75 


i[\ 


1 


±1 


V 

R 


073 
H 


1 


P 


8 


10 11 


12 


13 


14 15 16 


17 


18 19 


20 


21 


22 23 


24 


25 


Clock 


— Cigarette lighter 


Tempostat (cruise control) 


Horns 


Radio 


Printed in Germany 


C\ went Flow Diagram 97-19 


Current Flow Diagram, Type 928 USA, Part X 


Description Current track 

E 61 - Switch for longitudinal seat adjustment, driver side 4, 5 

E 62 - Switch for vertical seat adjustment, driver side 7, 8 

E 63 - Switch for backrest adjustment, driver side 1 0, 1 1 

E 67 - Seat rail limit switch, driver side 9 

E 69 - Backrest limit switch, driver side 9 

J 77 - Seat relay, driver side 5, 6 

S 14 -Fuse 3 
T 2 - Wire connector, two-pole 

i - near driver seat 2, 4 

k - in driver seat 3 

I - in driver seat 7, 8 

m - in driver seat 10, 1 1 

n - in driver seat 10, 11 

o - near passenger seat 1 

j8a - wj re connector, eight-pole in driver seat 2 ... 5, 7 ... 9 
V 28 - Motor for longitudinal seat adjustment, driver side 3 

V 29 - Motor for vertical seat adjustment, driver side 8 

V 30 - Motor for backrest adjustment, driver side 1 1 


Current Flow Diagram, Type 928 USA, Part X 


Wiring 


97 


30 


3 


15 


31 


K 


S«[J 



3 4 


8 


10 


11 


Power seat 


Printed in Germany 


Current Flow Diagram 97-21 


Wiring 


Additional Current Flow 
Diagram, Type 928 
Remotely Controlled Outside 
Mirrors 


Additional Current Flow Diagram, Outside Mirrors 


Additional Current Flow 
Diagram, Type 928 
Remotely Controlled Outside 
Mirrors 


Wiring 


97 


Description 


£ 43 
E 48 

J 9 

N 35 
N 42 
S 9 

S 18 
J12 


V 17 
V 25 

z 4 
z 5 


- Mirror control switch 

- Change-over switch for mirror control 

- Rear window defogger relay 

- Magnetic clutch for mirror control, 
driver side 

- Magnetic clutch for mirror control, 
passenger side 

- fcuse 

- Fuse 

- Wire connector, twelve pole 
a - in foot well, driver side 

b - in foot well, passenger side 

- Mirror control motor, driver side 

- Mirror control motor, passenger side 

- Outside mirror defogger, driver side 

- Outside mirror defogger, passenger side 


Current track 

4.. .7 
4 

1,2,3 


12 

6 

4 

2, 6, 7, 8,11,12 

9. ..12 

4 

10 

2 

9 



8 


10 


11 


12 


Printed in Germany - 1, 1978 


Additional Current Flow Diagr^sm, Outside Mirrors 97-23 


Wiring 


Additional Current Flow 
Diagram, Type 928 
Automatic Transmission 


Additional Current Flow Diagram, Autom. Transmission 


Additional Current Flow 
Diagram, Type 928 
Automatic Transmission 


Wiring 


97 


Description 

Current 

B 

— 

Starter 

1,2,3 

D 

— 

to ignition / starter switch 

8 

E 17 

— 

Starter interlock switch 

5 



(back-up light switch see part IV) 


F 8 

— 

Kick-down switch 

6 

p50 


Oil pressure switch (ATF) 

10 

G 10 


to oil pressure switch (engine) 

9 

J60 


Starter interlock relay 

4,5 

J80 


Central warning unit 

11 

k 


Instrument cluster 

11,12 

K 3 


Oil pressure indicator light 

11 

L 19 


Selector lever illumination 

13,15 

N 5 


Solenoid valve 

7 

S 12 


Fuse 

12 

T 4f 


Wire connector, four pole 




in spare wheel well 

5, 7,10 

U 1 


to cigarette lighter (terminal +) 

13,15 

U 1 


to cigarette lighter (ground) 

14 



8 


10 


11 


12 


13 14 15 


Printed in Germany - 1, 1978 


Additional Current Flow Diagram, Autom. Transmission 97-25 


Wiring 


Current Row Diagram Type 928 USA 

Model 79 
Symbols and Explanation 


Current Flow Diagram 


97-27 


Current Row Diagram Type 928 US, 
Model 79 

Symbols and Explanation 


I — SWITCH, OPEN 
T 


SWITCH, CLOSED 


4 


RESISTOR, HEATING ELEMENT 


FUSE 


SEQUENCE SWITCH 


TIP SWITCH 


SWITCH (TIP SWITCH), 
MANUALLY OPERATED 


BULB 


POTENTIOMETER 


RESISTOR SENDER UNIT 


-4 


SWITCH (TIP SWITCH), 
MECHANICALLY OPERATED, 
E. G. LIMIT SWITCH 


INDUCTANCE, COIL 


TEMPERATURE SWITCH 


~JC7 H0RN 


Eh 


PRESSURE SWITCH 


TEMPERATURE SWITCH 
(THERMAL OVERLOAD 
PROTECTION) 


A 


LOUDSPEAKER 


ANTENNA 


FLOAT SWITCH 


i J 


EQUIPMENT BORDER LINE 




MOTOR 


GENERATOR 


i©! 

l 1 


t 


SOLID-STATE CIRCUIT 


SPARK GAP 


_4 


METER, INDICATOR 


SOLENOID 


DIODE 


BATTERY CELL 


WIRE CONNECTION, PERMANENT 


RELAY 


SOLENOID VALVE 


WIRE CONNECTION, DETACHABLE 


SHIELDED WIRE 


Printed in Germany - II, 1978 


Wiring 


FUSE 

(WHITE: 8A, 
RED: 16A, 
BLUE: 25A) 


L8 


{] 


S7- 


FUSE/RELWVr BOARD 


WIRE CONNECTIC=>N ON 

FUSE/ RELAY BO/*^RD 

(E. G. PLUG S, TEZ RMINAL 7) 


CONTINUATION 
OF WIRE 
(E.G. PART VIII, 
CURRENT TRACK 6) 


0,5 


We 


81a 


' X 1 

!■--£ ! 

i i.j 

81 


0,T* 


WIRE CONNECTOR 
(E.G. SEVEN-POLE, 


RMINAL 2) 


NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 


CURRENT TRACK 
NUMBER 


-14 


15 


WIRE CROSES SECTION 
(E. G. 0,75 miram 3 ) 


COLOUFB: OF WIRE 
(E.G. BL^XCK/BLUE) 


GROUr— -JD (BODY) 


Current Flow Diagram 


97-27 


Wiring 


Current Row Diagram Type 928 USA 

Model 79 
Index 


Current Flow Diagram 97-29 


Current Row Diagram Type 928 USA Model 79 
Index 


Wiring 


9 


Current- 


Current- 


Current- 


Current- 


Part 

track 

ran 

iracK 


ran tracK 


ran 

iracK 


VII 


7 

AIR CONDITIONER SWITCH 



FUSES 


FUSES 

VIII 

10 — 

PARKING BRAKE CONTACT 

IX 


19 — 

ANTENNA 






VIII 

— 34 

PARKING BRAKE INDICATOR LIGHT 





in — 

- 1 — 

1 

V — 16 — 

18 

II 

— 5 

PARKING LIGHT CONTACT 





n — 

_ 13 

2 

III 13 

19 

VIII 

11 

PARKING LIGHT INDICATOR 





in — 

- 7 — 

3 

IV 26 — 

20 

II - 

20 

PARKING LIGHT, LEFT 





in — 

- 2 — 

4 

VI — 9 — 

21 

II - 

— 23 — 

PARKING LIGHT, RIGHT 





IX — 

- 5 

5 

I 20 — 

22 

VI - 

— 9 

POWER WINDOW MOTOR. LEFT 

x 


11 — 

BACKREST ADJUSTMENT MOTOR 

IV — 

- 17 

6 

V 17 — 

23 

VI - 

— 12 — 

POWER WINDOW MOTOR. RIGHT 

x 


11 

BACKREST ADJUSTMENT SWITCH 

V — 

- 4 

7 

II 15 

24 

VI - 

— 9 

POWER WINDOW RELAY 

x 


9 

BACKREST LIMIT SWITCH 

XI — 

- 15 

8 

II 17 — 

25 

VI - 

— 10 

POWER WINDOW SWITCH. LEFT 

IV 


13 — 

BACK-UP LIGHT LEFT 

IV — 

- 15 

9 

II 16 — 

26 

VI - 

— 13 — 

POWER WINDOW SWITCH, RIGHT 

IV 


15 

BACK-UP LIGHT RIGHT 

IV — 

- 5 

10 

II 18 

27 




IV 

1 ¥ 


ft 

RACK-tIP 1 IGHT ^WITPH 
Dn\j r\ - kJ r LI<Jn I , OVVI 1 w n 

IX — 

- 2 

11 

II 20 — 

28 




1 


7 — 

BATTERY 

VIII — 

- 26 

12 

II 23 — 

29 

IX - 

— 23 

RADIO 

VIII 



14 

BRAKE FLUID LEVEL SWITCH 



13 (free) 

III 18 — 

30 

v - 

— 21 

REAR LID SWITCH 

VIII 

VIII 


28 

RRAKP Fl llin 1 FVPI WARNING 1 IGHT 

A 

A 
H 

14 

III ' 19 

31 

IV 

4 

REAR LIGHT, LEFT 

IV 


5 - 

RRAKF 1 IGHT 1 FFT 
Dnnixt Liun I , Ltr I 

V — 

- 8 — 

15 

IV 1 — 

32 

iv - 

— 9 

REAR LIGHT, RIGHT 

IV 


12 

BRAKE LIGHT RIGHT 

VII — 

_ 11 

16 

IV — 3 — 

33 

VIII - 

— 18 

REAR LIGHTS WARNING LIGHT 

VI 


6 

BRAKE LIGHT SWITCH 

VII — 

- 3 

17 

HI 6 „_ 

34 

v - 

— 14 

REAR WINDOW DEFOGGER 

VI 


24 

BRAKE PAD CONTACT FRONT LEFT 






v - 

— 14 

REAR WINDOW DEFOGGER RELAY 

VI 


22 — 

BRAKE PAD CONTACT FRONT RIGHT 

IX 

- 25 — 

FUSE (RADIO) 



v - 

— 11 — 

REAR WINDOW DEFOGGER SWITCH 

VI 


20 

BRAKE PAD CONTACT REAR LEFT 






V 

— 7 

REAR WINDOW WIPER MOTOR 

VI 


20 

BRAKE PAD CONTACT REAR RIGHT 

1 — 

- 6 

GENERATOR 



v - 

— 5 

REAR WINDOW WIPER SWITCH 

VIII 


31 

BRAKE PADS WARNING LIGHT 

m %f \* \ V ni#V If ( 11 II ^ II 1 vl ^1 vll I | 

VIII — 

-37 

GENERATOR CHARGE INDICATOR LIGHT 

I - 

— 6 

REGULATOR 

VIM 


32 

BRAKE WARNING LIGHT 

V — 

-26 

GLOVE COMPARTMENT LIGHT 


I 

- 13 — 

RESISTOR 





V - 

■ 26 

GLOVE COMPARTMENT LIGHT SWITCH 








III — 

- 24 

HAZARD/TURN SIGNAL FLASHER 


v - 

— 28 

SEAT BELT CONTACT 





III — 

-12 — 

HEADLIGHT CONTROL RELAY 


V ~ 

— 30 — 

SEAT BELT WARNING LIGHT 





II — 

-14 

HEADLIGHT DIMMER RELAY 


V 

28 

SEAT BELT WARNING SYSTEM RELAY 

VIII 

VIII 


25 

CENTRAL WARNING LIGHT 

II — 

- 15 

HEADLIGHT, LEFT 



X - 

— 9 — 

SEAT RAIL LIMIT SWITCH 

VIII 


23 

CENTRAL WARNING LIGHT - RF^FT BUTTON 

III — 

-10 

HEADLIGHT RELAY 



X 

6 - 

SEAT RELAY 

VIM 

VIII 


IU 

fFNTRAI WARNING 1 IMIT 

II — 

-17 

HEADLIGHT, RIGHT 



II - 

19 

SIDE MARKER, FRONT LEFT 

IA 


3 

PIGARFTTF 1 IfiHTCD PDHMT 
UlUnnt 1 1 C Llurl 1 Cn, rnvJN 1 

III — 

- 18 — 

HEADLIGHT SAFETY RELAY 


II 

22 

SIDE MARKER, FRONT RIGHT 

IY 


fi 

O 

ClfSAOFTTF 1 If^UTFD DEAD 

OiuMnc I I c Lion 1 tn, ncMn 

IV — 

-26 

HEADLIGHT WASHER PUMP 


IV 

7 - 

SIDE MARKER, REAR LEFT 

VII 
VII 



CLEANING WATER LEVEL SENDER UNIT 

IV 

25 - 

HEADLIGHT WASHER RELAY 


IV 

4 

SIDE MARKER, REAR RIGHT 

UNI 
VIII 


ID 

OLkANINui WAItn LtvfcL WAHNIIMu LltanT 

VII 

- 1 

HEATER CONTROL 

ASSEMBLY 


VI 

18 - 

SLIDING ROOF MOTOR 

IY 
IA 


o 

c. 

r*i f\ClC 

IX 

- 1 

HEATER CONTROL ASSEMBLY LIGHT 

VI - 

— 16 — 

SLIDING ROOF SWITCH 

IY 
IA 


IO 

PI 1 ITPH PFRAI Q\A/ITY*W /TFMPAQTAT\ 

VIII 

39 - 

HIGH BEAM INDICATOR LIGHT 


I - 

— 17 

SPARK PLUG 

■ ■ ■ 
III 


10 — 

CONCEALING HEADLIGHT MOTOR 

IX 

16 

HORN 



IX 

24 

SPEAKER BALANCE 

III 
III 


1 u 

OriWPFAl IMG HFAni IGHT DPI av 

IX 

18 

HORN CONTACT 



viii- 

— 21 

SPEEDOMETER 

VII 


18 

COOLANT LEVEL SENDER UNIT 

IX 

16 

HORN RELAY 



IX 

- 14 

SPEEDOMETER SENSOR 

VIII 
VIII 


I c 

Pnni ANT 1 FVPI WARMIMf^ 1 IfiMT 
ouuLMn i lcvcl WMrinimo Lion I 

1 

15 - 

IGNITION COIL 



VII - 

— 8 

SPEED RELAY, AC 

VIII 


13 

COOLANT TEMPERATURE INDICATOR 

SWITCH 


I - 

— 8 

STARTER 

VII 



12 

COOLANT TEMPERATURE SENDER UNIT 

II — 

- 7 — 

IGNITION/STARTER 


I - 

-- 9 

STARTER BLOCKING RELAY (CARS WITH AUTOMATIC 

VIII 


24 

COOLANT TEMPERATURE WARNING LIGHT 

1 /I 1 1 

VIII 

8 

INSTRUMENT CLUSTER ILLUMINATION 



TRANSMISSION ONLY) 

VII 



11 

COOLING FAN MOTOR, AC 

1 Y 
|A 

o 
c. 

INSTRUMENT CLUSTER ILLUMINATION, POTENTIOMETER 

I - 

— 11 

START VALVE 

VII 


11 

COOLING FAN RELAY, AC 

V 

tL 

INTENSIVE CLEANER PUMP 


Vlli - 

— 17 

STOP LIGHTS WARNING LIGHT 




V 

0 — - 

INTENSIVE CLEANER PUMP RELAY 


I 

- - 23 

SUPPLEMENTARY AIR VALVE 





w 

V 

Q 
O 

INTENSIVE CLEANER PUMP SWITCH 


VII - 

— 7 

SUPPLEMENTARY AIR VALVE, AC 





w 

V 


INTERIOR LIGHT, FRONT 


IX - 

— 27 

SUPPRESSOR (RADIO) 





V 

I f 

INTERIOR LIGHT, REAR 




VII 


2 

DEFROSTER RELAY 

1 V 

OA 

t*t 

INTERVAL WIPING. POTENTIOMETER 





II 


13 

DIMMER/HEAD LIGHT FLASHER SWITCH 

IV 
1 V 


INTERVAL WIPING, RELAY 


VIII - 

- 26 — 

TACHOMETER 

1 


15 

DISTRIBUTOR 

v 

30 




VII - 

— 10 — 

TEMPERATURE SWITCH, COOLANT 

V 


22 

DOOR SWITCH, LEFT 

KEY WARNING BUZZER CONTACT 


VII - 

— 7 — 

TEMPERATURE SWITCH, EVAPORATOR 

V 



24 

DOOR SWITCH, RIGHT 

IV — 

- 8 — 

LAMP CONTROL UNIT 


VII - 

- 9 — 

TEMPERATURE SWITCH, REFRIGERANT 





111 — 

- 7 — 

LICENCE PLATE LIGHT 


IX - 

— 11 

TEMPOSTAT CONTROL UNIT 





II 

8 - 

LIGHT SWITCH 



IX - 

— 11 

TEMPOSTAT (CRUISE CONTROL), SWITCH 





X — 

- 3 — 

LONGi lUDINAL SEAT ADJUSTMENT, 

MOTOR 

IX - 

— 13 — 

TEMPOSTAT MOTOR 





X 

5 — 

LONGITUDINAL SEAT ADJUSTMENT, 

SWITCH 

I _ 

— 11 — 

THERMO SWITCH FOR COLD START VALVE 

VII 



8 — 

ELECTROMAGNETIC CLUTCH FOR AC 

IX — 

-21 — 

LOUDSPEAKER. FRONT, LEFT 


I 

19 - 

TRANSISTOR IGNITION UNIT 

111 


20 - 

EMERGENCY FLASHER SWITCH 

IX 

24 - 

LOUDSPEAKER, FRONT, RIGHT 


III - 

-14 

TURN SIGNAL, FRONT, LEFT 

III 



9 — 

ENGINE COMPARTMENT LIGHT 

IX — 

-20 — 

LOUDSPEAKER. REAR. LEFT 


IV - 

— 1 

TURN SIGNAL. FRONT, RIGHT 





IX — 

- 26 — 

LOUDSPEAKER, REAR, RIGHT 


VIII -■ 

- 23 — 

TURN SIGNAL INDICATOR LIGHT 





VIII — 

- 14 — 

LOW FUEL WARNING LIGHT 


VIII 

- 22 

TURN SIGNAL INDICATOR LIGHT, (TRAILER) 





VII — 

- 8 — 

LOW PRESSURE SWITCH, AC 


III - 

— 17 

TURN SIGNAL, REAR, LEFT 

II 


21 

FOG LIGHT, LEFT 






IV 

3 

TURN SIGNAL, REAR. RIGHT 

III 


1 — 

FOG LIGHT RELAY 

V — 

- 19 — 

MAKE-UP MIRROR ILLUMINATION 


III 

22 - 

TURN SIGNAL SWITCH 

II 


24 — 

FOG LIGHT, RIGHT 

VIII — 

- 20 — 

MILEAGE RESET, SOLENOID 





III 


1 — 

FOG LIGHT SWITCH 

vm- 

- 20 - 

MILEAGE RESET SWITCH 


X 

8 — 

VERTICAL SEAT ADJUSTMENT, MOTOR 

VII 


6 — 

FRESH AIR BLOWER MOTOR 






X - 

— 7 

VERTICAL SEAT ADJUSTMENT, SWITCH 

VII 


3 — 

FRESH AIR BLOWER RELAY 

VIII — 

- 36 — 

OIL LEVEL INDICATOR LIGHT 


VIII ■■ 

- 30 

VOLTMETER 

VII 


4 — 

FRESH AIR BLOWER. RESISTOR UNIT 

VII — 

- 14 — 

OIL LEVEL SWITCH 






VII 


5 - 

FRESH AIR BLOWER SWITCH 

VIII — 

- 27 — 

OIL PRESSURE INDICATOR 





VIII 


15 — 

FUEL GAUGE 

VIII — 

- 33 — 

OIL PRESSURE INDICATOR LIGHT 


I - 

22 

WARM UP REGULATOR 

1 


20 — 

FUEL PUMP 

VII 

15 — 

OIL PRESSURE SENDER UNIT 


V 

1 

WIND SHIELD WASHER PUMP 

1 


20 - 

FUEL PUMP RELAY 

VI — 

- 3 

OUTSIDE MIRROR. LEFT 


IV - 

— 17 — 

WIND SHIELD WIPER MOTOR 

VII 


19 - 

FUEL SENDER UNIT 

VI — 

- 5 — 

OUTSIDE MIRROR, LEFT, SWITCH 


IV 

- 20 

WIND SHIELD WIPER SWITCH 


WIRE CONNECTORS 
T1 - ONE-POLE 

A - NEAR TURN SIGNAI LEFT 

NEAR TURN SIGNAI RIGHT 

NEAR AC-COMPRES^30R 


B 
C 
D 
E 
F 
G 
H 
I 


NEAR FRESH AIR Bl OWER 

NEAR GLOVE COMP^ARTMENT 
NEAR FUSE RELAY EE30ARD 
IN LEFT DOOR 


T2 - TWO-POLE 


A 

C 
D 
E 
F 
G 
H 
I 

K 
L 
M 
N 

O 
P 

Q 
R 
U 
V 


- BEHIND ACCELERAT^OR PEDAL 

- BEHIND REAR BUMF** ER 

- BEHIND SIDE COVEF=aiNG. RIGHT 

- NEAR LEFT BACKWHE3I EEL 

- NEAR RIGHT BACKVWHEEL 

- NEAR RIGHT FRONT WHEEL 

- NEAR LEFT FRONT WVHEEL 

- NEAR DRIVER SEAT 

- IN DRIVER SEAT 

- IN DRIVER SEAT 

- IN DRIVER SEAT 

- IN DRIVER SEAT 

- NEAR PASSENGER ESEAT 

- NEAR DRIVER SEAT 
LEFT FOG Ll( 
RIGHT FOG LI 
LEFT SIDE Mi 


NEAR 
NEAR 
NEAR 

NEAR RIGHT SIDE IVTTII ARKER 


HT 
GHT 
RKER 


T4 - FOUR-POLE 

A - IN SPARE WHEEL Wl 
B - IN CONSOLE, RIGHT 
C - IN CONSOLE RIGHT 
D - IN CONSOLE RIGHT 
G - NEAR LEFT REAR LI 
H - NEAR RIGHT REAR L 


T6 - SIX-POLE 

A - BEHIND SIDE COVE 
B - IN REAR LID, RIGHT 


:ll 


GHTS 
_IGHTS 


ING, RIGHT 


T7 - SEVEN-POLE 

A - BEHIND LUGGAGE CCCDMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE CZ^OMPARTMENT COVERING 
RIGHT 

C - IN SPARE WHEEL W^ELL 

T8 - EIGHT-POLE 

A - IN DRIVER SEAT 

T12 - TWELVE-POLE 

A - IN DRIVER SEAT, LEZ FT 

B - IN FOOT WELL, PAS---SENGER SIDE 

T14 - FOURTEEN-POLE 

IN ENGINE COMPARTME JMT, RIGHT 

GROUND TERMINALS 

0 ON FRONT LOCK MEMBEF=I. RIGHT 

Q) AT REAR OF WHEEL ARCI 1 UNDERNEATH RIGHT 

REAR TRIM PANEL 

<D ON STEERING CONSOLE 

© ON FRONT LOCK MEMBEF=?, LEFT 

© ON UPPER MOUNTING FOEER FUSE/RELAY BOARD 


WIRE COLOURS 

BK - BLACK GN 

WT - WHITE YE 

RE - RED GR 


GRESEEN 

YEI LOW 

GRE=Y 


BR - BROWN 
BL - BLUE 
VI - VIOLET 


Printed in Germany - II, 1978 


Current FIo^w Diagram 


97 


Wiring 


Current Row Diagram Type 928 USA 

Model 79, Part I 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


Current Flow Diagram 


97-31 


Current Flow Diagram Type 928 USA Model 79, Part I 


Wiring 



24 25 26 


POWER SUPPLY, STARTER 


IGNITION 


FUEL PUMP 


Printed in Germany- II, 1978 


Cui — rent Flow Diagram 


97- 


Wiring 


Current Flow Diagram Type 928 USA 

Model 79, Part II 

IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT, PARKING LIGHT 


Current Flow Diagram 97-33 


Current Flow Diagram Type 928 USA Model 79, Part II 


Wiring 


97 







IGNITION/STARTER SWITCH, LIGHT SWITCH 


HEADLIGHT, PARKING LIGHT 


Printed in Germany- II, 1978 


Current TFlow Diagram 


97-33 


Wiring 


97 


Current Flow Diagram Type 928 USA 

Model 79, Part 



FOG LIGHT, LICENSE PLATE LIGHT 
CONCEALED HEADLIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


Current Flow Diagram 


97-35 


Current Row Diagram Type 928 USA Model 79, Part III 


Wiring 



8 


10 


11 


12 


13 


14 


15 16 17 


18 


19 


20 


21 


22 


23 


24 25 


26 


27 


FOG LIGHT, LICENSE PLATE LIGHT 


CONCEALED HEADLIGHT 


FRONT TURN SIGNAL 


HAZARD FLA SHER 


Printed in Germany-11,1978 


urrent Flow Diagram 


97-35 


Wiring 


Current Flow Diagram Type 928 USA 

Model 79, Part IV 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


Current Flow Diagram 97 - 37 


Current Row Diagram Type 928 USA Model 79, Part IV 


Wiring 


97 



7 8 


9 10 11 12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


REAR LIGHTS, LAMP CONTROL UNIT 


WINDSHIELD WIPER 


Printed in Germany- II, 1978 


Current ; Flow Diagram 97-37 


Wiring 


97 


Current Flow Diagram Type 928 USA 

Model 79, Part V 


WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
SEAT BELT 


Current Flow Diagram 97-39 


Current Flow Diagram Type 928 USA Model 79, Part V 


Wiring 


9 



5 6 


8 


10 


11 


12 


13 


14 15 


16 


17 


18 


19 


20 


21 


22 23 


24 25 


26 


27 


28 


29 


30 


— WASHER PUMPS 


REAR WINDOW WIPER 


REAR WINDOW DEFOGGER 


INTERIOR LIGHT 


SEAT BELT 


Printed in Germany-ll, 1978 


Current Flow Diagram 97- 


Wiring 


Current Row Diagram Type 928 USA 

Model 79, Part VI 

OUTSIDE MIRROR 
POWER WINDOWS 
SLIDING ROOF 

_ BRAKE PADS 


Current Flow Diagram 97-41 


Current Flow Diagram Type 928 USA Model 79, Part VI 


Wiring 


97 



OUTSIDE MIRROR 


POWER WINDOWS 


SLIDING ROOF 


BRAKE PADS 


Printed in Germany-11,1978 


Curi—ent Flow Diagram 97-41 


Wiring 


Current Row Diagram Type 928 USA 

Model 79, Part VII 

FRESH AIR BLOWER 
AIR CONDITIONER 
SENDER UNITS 


Current Flow Diagram 


97-43 


Current Flow Diagram Type 928 USA Model 79, Part VII 


Wiring 



FRESH AIR BLOWER 


AIR CONDITIONER 


SENDER UNITS 


Printed inGermany-11,1978 


C< irrent Flow Diagram 


Wiring 


Current Row Diagram Type 928 USA 

Model 79, Part VIII 

CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Current Flow Diagram 97-45 


Current Flow Diagram Type USA Model 79, Part VIII 


Wiring 


97 



7 8 9 10 11 12 13 


14 15 


16 17 18 19 20 21 22 23 24 


25 


26 


27 


28 29 30 31 32 33 34 35 36 37 


38 ~^39 


40 


41 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Printed in Germany- II, 1978 


CurreiHntFlow Diagram 97-45 


Wiring 


97 


Current Flow Diagram Type 928 USA 

Model 79, Part IX 


CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 

HORNS 
RADIO 


Current Flow Diagram 


97-47 


Current Flow Diagram Type 928 USA Model 79, Part IX 


Wiring 


97 



8 


10 


11 


12 


13 


14 15 16 


17 


18 19 


20 


21 


22 23 


24 


25 


26 


27 


CLOCK 


CIGARETTE LIGHTER 


TEMPOSTAT (CRUISE CONTROL) 


HORNS 


RADIO 


Printed in Germany- II, 1978 


i*<3urrent Flow Diagram 


97-47 


Current Row Diagram Type 928 USA 
Model 79, Part X 


97 

Wiring 


31 


_30 
15 


31 


FUSE 14 
8 A 


m~2 



3 4 


8 


10 


11 


POWER SEAT 


Printed in Germany- II, 1978 


Current Flow Diagram 97-49 


Wiring 


Current Row Diagram Type 928 USA 

Model 80 


PARTI 


POWER SUPPLY, STARTER 

IGNITION 

FUEL PUMP 


PART II 


FUEL INJECTION SYSTEM 


PART III 


IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 


PART IV 


HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


PART V 


REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


PART VI 


PART VII 


WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 


PART VIII 


AUTOMATIC AIR CONDITIONER 


PART IX 


AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


PARTX 


PART XI 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 
RADIO 


Current Flow Diagram 



97-51 


Current Flow Diagram 
Type 928 USA Model 

WIRE CONNECTORS 

T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE/RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 


T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 


T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE, RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14 - FOURTEEN-POLE 

IN ENGINE COMPARTMENT, RIGHT 

T18 - ElGHTEEN-POLE 

A - IN FOOT WEEL, DRIVER SIDE 

B - IN FOOT WELL, PASSENGER SIDE 


GROUND TERMINALS 

0 ON FRONT LOCK MEMBER, RIGHT 

0 AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

(D ON STEERING CONSOLE 

0 ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

© ON FRONT WALL 


WIRE COLOURS 

BK - BLACK GN - GREEN BR - BROWN 

WT - WHITE YE - YELLOW BL - BLUE 

RE - RED GR - GREY VI - VIOLET 


80 


Wiring 


9" 


FUSE 

(WHITE: 8A, 
RED: 16A, 
BLUE: 25A) 


LB 


{] 


S7- 


SE/RELAY BOARD 


WIRE CO! — MNECTION ON 

FUSE/REI AY BOARD 

(E. G. PLUEBG S, TERMINAL 7) 


CONTINUATION 
OF WIRE 
(E. G. PART VIM, 
CURRENT TRACK 6) 


0,5 


Vc 



0,7? 


WIRE CONNECZTTOR 

(E. Q. SEVEN-F=>OLE, TERMINAL 2) 


NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 


CURRENT TRACK 
NUMBER 


-14 


15 


WIR 
(E. 


CROSS SECTION 
0,75 mm 2 ) 


COLOUR OF WIRE 
(E.G. BLACK/BLUE) 


GROUND (BODY) 


Printed in Germany- IV, 1980 


Cu—irrent Flow Diagram 97 


Wiring 


Current Flow Diagram Type 928 USA 

Model 80 Part I 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


Current Flow Diagram 97-53 


Current Flow Diagram Type 928 USA Model 80 Part I 


Wiring 



24 25 26 


POWER SUPPLY, STARTER 


IGNITION 


FUEL PUMP 


Printed in Germany- IV, 1980 


Curmrent Flow Diagram 


97- 


Wiring 


Current Flow Diagram Type 928 USA 

Model 80 Part II 

FUEL INJECTION SYSTEM 


Current Flow Diagram 


97-55 


Current Flow Diagram Type 928 USA Model 80 Part II 


Wiring 



FUEL INJECTION SYSTEM 


Printed in Germany- IV, 1980 


Curre nut Flow Diagram 97- 


Wiring 


Current Row Diagram Type 928 USA 

Model 80 Part III 

IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT, PARKING LIGHT 


Current Flow Diagram 97-57 


Current Flow Diagram Type 928 USA Model 80 Part 



Wiring 


9 



2 3 


5 6 


8 9 10 11 


12 


13 


14 


13 


14 


15 


16 17 


18 


19 


20 


21 


22 


IGNITION/STARTER SWITCH, LIGHT SWITCH 


HEADLIGHT 


Printed in Germany- IV, 1980 


Current Flow Diagram 97- 


Wiring 


Current Flow Diagram Type 928 USA 

Model 80 Part IV 

FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


Current Flow Diagram 97-59 


Current Row Diagram Type 928 USA Model 80 Part IV 


Wiring 


97 



8 


10 


11 


12 


13 


14 


15 16 17 


18 


19 


20 


21 


22 


23 


24 25 


26 


27 


HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT 


FRONT TURN SIGNAL 


HAZARD FLASHEF=l 


Printed in Germany -IV, 1980 


Curre ntFlow Diagram 97-59 


Wiring 


Current Flow Diagram Type 928 USA 

Model 80 Part V 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


Current Flow Diagram 97-61 


Current Row Diagram Type 928 USA Model 80 Part V 


Wiring 



10 11 12 


REAR LIGHTS, LAMP CONTROL UNIT 


WINDSHIELD WIPER 


Printed in Germany- IV, 1980 


OPTIONAL 


C urrent Flow Diagram 97- 


Wiring 


Current Flow Diagram Type 928 USA 

Model 80 Part VI 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
W SEAT BELT 


Current Flow Diagram 


97-63 


Current Flow Diagram Type 928 USA Model 80 Part VI 


Wiring 



8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 23 24 


25 


26 


27 


28 


WASHER PUMPS 


REAR WINDOW WIPER 


REAR WINDOW DEFOGGER 


INTERIOR LIGHT 


CENTRAL L OCKING SYSTEM 


Printed in Germany- IV, 1980 


^OPTIONAL 


Canurrent Flow Diagram 


97- 


Wiring 


97 


Current Row Diagram Type 928 USA 

Model 80 Part VII 


DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 

BRAKE PADS 


Current Flow Diagram 


97-65 


Current Flow Diagram Type 928 USA Model 80 Part VII 


Wiring 


97 



8 


10 


11 


12 


13 14 


15 16 


17 


18 


19 


20 21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


DOOR LIGHT 


SEAT BELT 


OUTSIDE MIRROR 


POWER WINDOWS 


BRAKE PADS 


Printed in Germany- IV, 1980 


^ OPTIONAL 


CZ3urrent Flow Diagram 


97-65 


Wiring 


Current Row Diagram Type 928 USA 

Model 80 Part VIII 

AUTOMATIC AIR CONDITIONER 


Current Flow Diagram 97-67 


Current Row Diagram Type 928 USA Model 80 Part VIII 


Wiring 


97 


'30 


<15 


30 


15 


3L 


31 


I 

o 


FUSE 17 
25 A 


FRESH AIF=i BLOWER j rrn 

RELAY 1 ^ 


AJU 

rim 





CONTROL UNIT 


8 9 10 11 12 13 14 15 16 17 


18 19 


20 21 22 23 


AUTOMATIC AIR CONDITIONER (OPTIONAL) 


Printed in Germany- IV, 1980 


GCurrent Flow Diagram 


97-67 


Wiring 


Current Row Diagram Type 928 USA 

Model 80 Part IX 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


Current Flow Diagram 


97-69 


Current Flow Diagram Type 928 USA Model 80 Part IX 


Wiring 






4 5 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 



20 


AUTOMATIC AIR CONDITIONER (OPTIONAL) 


SENDER UNITS 


Printed in Germany- IV, 1980 


Current Flow Diagram 


97-69 


Wiring 


Current Row Diagram Type 928 US 

Model 80 Part X 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Current Flow Diagram 


97 


97-71 


Current Flow Diagram Type 928 USA Model 80 Part X 


Wiring 


97 



8 


10 11 12 13 


14 15 


16 17 18 19 20 21 


22 


23 24 


25 


26 


27 


28 29 30 31 32 33 34 35 36 3~7 38 39 


40 


41 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Printed in Germany- IV, 1980 


Current Flow Diagram 


97-71 


Wiring 


Current Row Diagram Type 928 USA 

Model 80 Part XI 

CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 

HORNS 
RADIO 

POWER SEAT 


Current Flow Diagram 97-73 


Current Flow Diagram Type 928 USA Model 80 Part XI 


Wiring 



8 


10 


11 


12 


13 


14 15 16 


17 


18 19 


20 


21 


22 


23 


24 


25 


CLOCK 


CIGARETTE LIGHTER 


TEMPOSTAT (CRUISE CONTROL) 


HORNS 


RADIO 


POWER SEAT- 


Printed in Germany- IV, 1980 


C\ irrent Flow Diagram 


Wiring 


Additional Current Flow Diagram 
Type 928 USA Model 80 

HEATING/VENTILATION/AC 


Additional Current Flow Diagram 


Additional Current Flow Diagram Type 928 USA Model 80 


HEATING/VENTILATION/AC 


Wiring 



6 7 


8 


10 11 


12 


13 


14 


15 16 


17 


18 


19 


20 


21 


22 


H EATI NG/VE NTl LATION/AC 


Printed in Germany - IV, 1980 


Addition^al Current Row Diagram 


Additional Current Flow Diagram 
Type 928 USA Model 80 


Power seat 


30 


15 


97 


Wiring 


J5 
X 


31 


[] 


FUSE 14 
8 A 


/ * r > — ? y* ie/ye *~7—7- 



L2 


l2h 


re/ye 


Bt 2 , 


br 


TfiQ 


' i,» br 


~j VERTICAL r 
. SEAT ADJUSTMENT, l: 
I SWITCH LEFT 


SEAT ADJUSTMENT, 
SWITCH LEFT 


1,6 
br 


tJ 


Qt 2 , 


',5 

br 


1 ,6 




SEAT RELAY 



31 


3 4 


8 


10 


11 


POWER SEAT 


Printed in Germany- IV, 1980 


Current Flow Diagram 


97-77 


Additional Current Flow Diagram 
Type 928 USA Model 80 

Sliding Roof 


97 


Wiring 


30 
15 


30 
15 



H"TV, 


15 


SLIDING ROOF1 /Jj 
MOTOR ! W 


SLIDING ROOF 

Printed in Germany- IV, 1980 


Additional Current Flow Diagram 


97-79 


Additional Current Flow Diagram 
Type 928 USA Model 80 S^Urs 


97 


Wiring 


30 
15 


31 



! SUPPRESSOR 


IGNITION 'STARTER 
SWITCH (R) 


WIRE CONNECTORS 


FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 


1 2 


8 


10 


Printed in Germany- IV, 1980 


Additional Current Flow Diagram 


97-81 


Wiring 

Additional Current Flow Diagram 
Type 928 USA Model 80 

RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 


Additional Current Flow Diagram 



97-83 


Additional Current Flow Diagram Type 928 USA Model 80 


Wiring 


97 


RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 


30 


— _ .. .. in 

15 

15 

X 

V 

31 - " ■ ~7 


31 


wl 


V5 


25 


V5 


25 

re 


V6 


Pj7 


05 

wt 


BT2L 0T2L 


10 

wt 


05 

wt 




RADIO 


TURN SIGNAL, REAR, LEFT 


2,5 
r« 



LL 
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0/5 
br 


IGNITION/STARTER SWITCH 


WIRE CONNECTORS 


12 


T4 


TWO-POLE 

L - NEAR FUSE / RELAY BOARD 
FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT (RED) 
H - NEAR SPEAKER BALANCE (BROWN) 
I - NEAR SPEAKER BALANCE (BLUE) 
K - NEAR SPEAKER BALANCE (BLACK) 


11 


12 


13 14 


15 


16 


17 


18 


Printed in Germany- IV, 1980 


Additional Current Flow Diagram 97-83 


Wiring 


Current Flow Diagram Type 928 USA 

Model 81 


PARTI 


POWER SUPPLY, STARTER 

IGNITION 

FUEL PUMP 


PART II 


FUEL INJECTION SYSTEM 


PART III 


IGNITION /STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 


PART IV 


HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


PART V 


REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


PART VI 


WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 


PART VII 


DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 


PART VIII 


AUTOMATIC AIR CONDITIONER 


PART IX 


AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


PARTX 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


PART XI 


CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 
RADIO 


Current Flow Diagram 


Current Flow Diagram 
Type 928 USA Model 81 


WIRE CONNECTORS 

T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE/RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 


T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE, RIGHT 

C - IN CONSOLE RIGHT 

P - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14 - FOURTEEN-POLE 

IN ENGINE COMPARTMENT, RIGHT 

T18- EIGHTEEN -POLE 

A - IN FOOT WEEL, DRIVER SIDE 

B - IN FOOT WELL, PASSENGER SIDE 

GROUND TERMINALS 

® ON FRONT LOCK MEMBER, RIGHT 

Q) AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

© ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

© ON FRONT WALL 


WIRE COLOURS 

BK - BLACK 
WT - WHITE 
RE - RED 


GN - GREEN 
YE - YELLOW 
GR - GREY 


BR - BROWN 
BL - BLUE 
VI - VIOLET 


Wiring 


FUSE 

(WHITE: 8 A, 
RED: 16A, 
BLUE: 25A) 


FUSE/RBEELAY BOARD 


L8 


S7- 


WIRE CONNECTuTlON ON 

FUSE/ RELAY B OARD 

(E. G. PLUG S, "TERMINAL 7) 


0,5 


CONTINUATION 
OF WIRE 
(E. G. PART VIII, 
CURRENT TRACK 6) 


T7^ 


0,75 


0T7? 



WIRE CONNECTOR 
(E. G. SEVEN-POLE, 


TERMINAL 2) 


WIRE CRCZDSS SECTION 
(E. G. 0.75 mm 2 ) 


NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 



COLCm UR OF WIRE 
(E. G. IBLACK/BLUE) 


CURRENT TRACK 
NUMBER 


GRCZIDUND (BODY) 


■14 


15 


Printed in Germany -V, 1981 


Currier— it Flow Diagram 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Parti 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


Current Flow Diagram 


97-87 


Current Flow Diagram Type 928 USA Model 81 Part I 


Wiring 


3p_ 
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2 

4a 


0,5 

br 
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16 17 


18 19 
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22 


23 


24 25 26 


POWER SUPPLY, STARTER 


IGNITION 


FUEL PUMP 


Printed in Germany- V, 1981 


Current Flov— v Diagram 


Wiring 


Current Flow Diagram Type 928 USA 

Model 81 Part II 

FUEL INJECTION SYSTEM 


Current Flow Diagram 


97-89 


Current Flow Diagram Type 928 USA Model 81 Part II 


Wiring 


9 



5 6 


8 


10 


11 


12 


FUEL INJECTION SYSTEM 


Printed in Germany- V, 1981 


Curre^nt Row Diagram 97- 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Part III 

IGNITION /STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT, PARKING LIGHT 


Current Flow Diagram 


97-91 


Current Flow Diagram Type 928 USA Model 81 Part III 


Wiring 



1 2 3 4 5 6 7 8 9 10 11 12 13 14 13 14 15 16 17 18 19 20 21 22 


IGNITION/STARTER SWITCH, LIGHT SWITCH 

Printed in Germany-V 1980 


HEADLIGHT 

Cuei rrent Flow Diagram 97- 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Part IV 

FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


Current Flow Diagram 97-93 


Current Row Diagram Type 928 USA Model 81 Part IV 


Wiring 


97 



8 


10 


11 


12 


13 


14 


15 16 17 


18 


19 


20 


21 


22 


23 


24 25 


26 


27 


HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT 


FRONT TURN SIGNAL 


HAZARD FLASHE Ft 


Printed in Germany -V, 1981 


Currei — atFIow Diagram 


97-93 


Wiring 


Current Flow Diagram Type 928 USA 

Model 81 PartV 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


Current Flow Diagram 


97-95 


Current Row Diagram Type 928 USA Model 81 Part V 


Wiring 



Printed in Germany- V, 1981 


REAR LIGHTS, LAMP CONTROL UNIT 


WINDSHIELD WIPER 


Current F=low Diagram 


97 


Wiring 


Current Flow Diagram Type 928 USA 

Model 81 Part VI 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
SEAT BELT 


Current Flow Diagram 97-97 


Current Flow Diagram Type 928 USA Model 81 Part VI 


Wiring 
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10 


11 


12 


13 


14 


15 
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22 23 24 
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— WASHER PUMPS 


REAR WINDOW WIPER 


REAR WINDOW DEFOGGER 


INTERIOR LIGHT 


CENTRAL LOCI — <ING SYSTEM 
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# OPTIONAL 


Current Flow Diagram 


97 


Wiring 


97 


Current Row Diagram Type 928 USA 

Model 81 Part VII 


DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 


Current Flow Diagram 


97-99 


Current Row Diagram Type 928 USA Model 81 Part VII 


Wiring 


97 
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10 


11 
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13 14 


15 16 
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20 21 
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31 


DOOR LIGHT 


SEAT BELT 


OUTSIDE MIRROR 


POWER WINDOWS 


BRAKE PADS 
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& OPTIONAL 


CZJurrent Flow Diagram 97-99 


Wiring 


Current Flow Diagram Type 928 USA 

Model 81 Part VIII 

AUTOMATIC AIR CONDITIONER 


Current Row Diagram 97-101 


Current Row Diagram Type 928 USA Model 81 Part VIII 


Wiring 


97 





CONTROL UNIT 


1 2 

Printed in Germany- V, 1981 


3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

AUTOMATIC AIR CONDITIONER (OPTIONAL) 


18 19 20 21 22 2 3 

Curr^^nt Flow Diagram 97-101 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Part IX 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


Current Flow Diagram 


97-103 


Current Flow Diagram Type 928 USA Model 81 Part XI 


Wiring 
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AUTOMATIC AIR CONDITIONER (OPTIONAL) 
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SENDER UNITS 


Cur:: rent Flow Diagram 


97-103 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Part X 

CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Current Flow Diagram 97-105 


Current Flow Diagram Type 928 USA Model 81 Part X 


Wiring 
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14 15 


16 17 18 19 20 21 
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CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
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Current Flow Diagram 97-105 


Wiring 


Current Row Diagram Type 928 USA 

Model 81 Part XI 

CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 

HORNS 
RADIO 

POWER SEAT 


Current Flow Diagram 97-107 


Current Flow Diagram Type 928 USA Model 81 Part XI 


Wiring 
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CIGARETTE LIGHTER 


TEMPOSTAT (CRUISE CONTROL) 


HORNS 


RADIO 


POWER 


SEAT-| 
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Current Flow Diagram 


97-107 


Wiring 

Additional Current Flow Diagram 
Type 928 USA Model 81 

HEATING/VENTILATION/AC 


Additional Current Flow Diagram 



97-109 


Additional Current Row Diagram Type 928 USA Model 81 HEATING/VENTILATION/AC 


Wiring 
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Additional Current Flow Diagram 


Additional Current Flow Diagram 
Type 928 USA Model 81 


Power seat 


30 


97 

Wiring 
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POWER SEAT ^OPTIONAL) 
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Current Flow Diagram 97-111 


Additional Current Flow Diagram 
Type 928 USA Model 81 


Sliding Roof 


30 


115 
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FUSE 8 
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SLIDING ROOF 
SWITCH 
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Wiring 
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SLIDING ROOF (OPTIONAL) 
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Additional Current Flow Diagram 


97-113 


Additional Current Flow Diagram 
Type 928 USA 


Model 81 RAD,0W,TH 


4 LOUDSPEAKERS 


I3SL 

15 


97 


Wiring 
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SUPPRESSOR 
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IGNITION STARTER 
SWITCH (R) 


WIRE CONNECTORS 

T4 - FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 

H - NEAR SPEAKER BALANCE 

(GREEN) 


1 2 
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5 6 7 8 
* OPTIONAL 


10 


Additional Current Flow Diagram 


97-115 


Wiring 


Additional Current Flow Diagram 
Type 928 USA Model 81 

RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 


Additional Current Flow Diagram 


Additional Current Flow Diagram Type 928 USA Model 81 


Wiring 


97 


RADIO WITH 4 LOUDSPEAKERS AND BOOSTER 
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WIRE CONNECTORS 
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T4 


TWO-POLE 

L - NEAR FUSE / RELAY BOARD 


FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
IN CONSOLE RIGHT (RED) 
NEAR SPEAKER BALANCE (BROWN) 
NEAR SPEAKER BALANCE (BLUE) 
NEAR SPEAKER BALANCE (BLACK) 
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OPTIONAL 
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Additioi — lal Current Flow Diagram 97-117 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


FUEL INJECTION SYSTEM 

IGNITION /STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 

HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

PART VIII AUTOMATIC AIR CONDITIONER 

PART IX AUTOMATIC AIR CONDITIONER 

SENDER UNITS 

PARTX CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 

PART XI CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 


Current Flow Diagram 


PARTI 

PART II 
PART III 

PART IV 

PART V 
PART VI 

PART VII 



97-119 


Current Flow Diagram 
Type 928 USA Model 82 


WIRE CONNECTORS 

T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE/RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDF MARKER 


T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE, RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

17 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14 - FOURTEEN-POLE 

IN ENGINE COMPARTMENT, RIGHT 

T18- EIGHTEEN -POLE 

A - IN FOOT WEEL, DRIVER SIDE 

B - IN FOOT WELL, PASSENGER SIDE 

GROUND TERMINALS 

© ON FRONT LOCK MEMBER, RIGHT 

Q) AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

(D ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

© ON FRONT WALL 

WIRE COLOURS 


BK - BLACK 
WT - WHITE 
RE - RED 


GN - GREEN 
YE - YELLOW 
GR - GREY 


BR 
BL 
VI 


BROWN 

BLUE 

VIOLET 


Wiring 


97 


FUSE 

(WHITE: 8A, 
RED: 16A, 
BLUE: 25A) 


{] 


FUSE/E=RELAY BOARD 


L8 


S7- 


WIRE CONNEC=rriON ON 
FUSE /RELAY [BOARD 
(E.G. PLUG TERMINAL 7) 


0,5 


CONTINUATION 
OF WIRE 
(E. G. PART VIII, 
CURRENT TRACK 6) 


Me 




WIRE CONNECTO 
(E. G. SEVEN-POL 


, TERMINAL 2) 


WIRE CI 
(E. G. 0/ 


10SS SECTION 
"5 mm 5 ) 


NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 



COL 


(E. 


OUR OF WIRE 
i. BLACK/BLUE) 


CURRENT TRACK 
NUMBER 


GF=tOUND (BODY) 


-14 


15 


Printed in Germany -Va, 1981 


Curr^snt Flow Diagram 


97-119 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part I 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


Current Flow Diagram 97-121 


Current Flow Diagram Type 928 USA Model 82 Part I 


Wiring 


97 



5 6 


8 


10 


11 12 


13 


14 15 


16 17 


18 19 


20 


21 


22 


23 


24 25 26 


27 


28 


POWER SUPPLY, STARTER 


IGNITION 


FUEL PUMP 


Printed in Germany -Va, 1981 


CDurrent Flow Diagram 


97-121 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part II 

FUEL INJECTION SYSTEM 


Current Flow Diagram 


97-123 


Current Row Diagram Type 928 USA Model 82 Part II 


Wiring 



FUEL INJECTION SYSTEM 


Printed in Germany- Va, 1981 


Curremal Flow Diagram 97-123 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part III 

IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT, PARKING LIGHT 


Current Flow Diagram 97 -125 


Current Flow Diagram Type 928 USA Model 82 Part 



Wiring 


97 


[2» 


15 


31 
50 


30 


15 


31 


W11 


58 


HEADLIGHT fp 
RELAY | 

30bj 



31 b 3QaA 


FUSE 19 
25 A 


30bM' 


?56 


86M 


'30M 


86 56a 


"1 , ^~ 


A 30 


^^^^^^^^^^ 


56b 


i 


^9] [] 

I— i 


LQ < 
CO CO 


2 3 


8 9 


10 11 


12 


13 


14 


13 


14 


15 



[] 


FUSE 26 
8 A 


[] 


M3 


56b 


HEADLIGHT 
LEFT 


16 17 


18 


25 

w< 
coco 

D 
LL 



[] 


FUSE 2 
16 A 


f\ A2 


M4 


56 


f M8 


1.5 
wt 


15 

yo 



56b 



lTTHEADLIGHT 
RIGHT 


15 


19 


20 


21 


22 


Printed in Germany-Va,1981 


IGNITION /STARTER SWITCH, LIGHT SWITCH 


HEADLIGHT 


Current Flow Diagram 


97-125 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part IV 

FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


Current Flow Diagram 97-127 


Current Row Diagram Type 928 USA Model 82 Part IV 


Wiring 


97 


30 

15 

X 

31 

58 


30 


15 


I 


FUSE 28 
8A 


56 


,87 


FOG LIGHT , 

RELAY j /----T^n 


A85 


L. 


FUSE 29 
8A 


[] 


30 


. ^ J 


FUSE 1 
16 A 


[] 


FUSE 4 
8 A 


[] 


FUSE 34 
8 A 


i 


"Z2 6 E2 


-ft 


HAZARD/T 
SIGNAL FL 


■URN 

-ASHER 


31 


31 


FUSE 3 
8A 


mFUSE 30 
8A 


FUSE 31 
8 A 


*T49a 


58R 


58L 


56 



IM5 


N1 


M6 MN2 



ST4 9 ST 2q 


15 


Q5 


1,5 

br 


05 
b' 


® 


E1 


10 


Q5 

bk/vi 



S8 


I INSTRUMENT CLUSTER 
j ILLUMINATION 
■1 POTENTIOMETER 


S5 


0/5 


0T2C 



J3 


0/5 


05 bk/bi 


X/15 


FOG LIGHT, 
SWITCH 



LICENCE PLATE 
LIGHT t 

0/5 


0,75 



X 


LU 


< 

O 
O 

LU 


LU 


0,75 
qr/yo 



L 1. J 


05 


,2c 


(3) 


N3 


U 


0/5 


LU 


S49L 

O 
to 


□c 


ll 

b- 


if 
b- 


'B2 


RADIO 


8 


10 


11 


12 


13 


14 


15 16 17 


18 


19 


20 


21 


22 


23 


24 25 


26 


27 


HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT 


FRONT TURN SIGNAL 


HAZARD FLA^SHER 


Printed in Germany-Va,1981 


Ci — irrent Flow Diagram 97-127 


Wiring 


Current Row Diagram Type 928 USA 

Model 82 Part V 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


Current Flow Diagram 97-129 


Current Row Diagram Type 928 USA Model 82 Part V 


Wiring 



8 


10 11 12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


REAR LIGHTS, LAMP CONTROL UNIT 


WINDSHIELD WIPER 


Printed in Germany-Va,1981 


Current Flow Diagram 


97 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part VI 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
SEAT BELT 


Current Flow Diagram 97-131 


Current Flow Diagram Type 928 USA Model 82 Part VI 


Wiring 



8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 23 24 


25 


26 


27 


28 


WASHER PUMPS 


REAR WINDOW WIPER 


REAR WINDOW DEFOGGER 


INTERIOR LIGHT 


CENTFEAL LOCKING SYSTEM 


Printed in Germany-Va, 1981 


Current Flow Diagram 97 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part VII 

DOOR LIGHT 

SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 

BRAKE PADS 


Current Flow Diagram 97-133 


Current Flow Diagram Type 928 USA Model 82 Part VII 


Wiring 


97 



8 


10 


11 


12 


13 14 


15 16 


17 


18 


19 


20 21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


DOOR LIGHT 


SEAT BELT 


OUTSIDE MIRROR 


POWER WINDOWS 


BRAKE PADS 


Printed in Germany -Va, 1981 


Current Flow Diagram 97-133 


Wiring 


Current Flow Diagram Type 928 USA 

Model 82 Part VIII 

AUTOMATIC AIR CONDITIONER 


Current Flow Diagram 


97-135 


Current Row Diagram Type 928 USA Model 82 Part VIII 


Wiring 


97 



CONTROL UNIT 


1 2 

Printed in Germany- Va, 1981 


3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

AUTOMATIC AIR CONDITIONER 


18 19 20 21 22 23 

G^urrent Flow Diagram 97-135 


Wiring 


Current Row Diagram Type 928 USA 

Model 82 Part IX 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


Current Flow Diagram 97-137 


Current Flow Diagram Type 928 USA Model 82 Part IX 


Wiring 



4 5 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


AUTOMATIC AIR CONDITIONER 


Printed in Germany-Va,1981 


SENDER UNITS 


Current Flow Diagram 


97-137 


Wiring 


Current Row Diagram Type 928 US 

Model 82 Part X 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Current Flow Diagram 


97 


A 


97-139 


Current Flow Diagram Type 928 USA Model 82 Part X 


Wiring 


97 



12 3 4 5 6 


7 8 


10 11 


12 13 


14 


15 16 


17 18 19 20 21 22 


23 


24 


25 


26 27 


28 29 30 31 32 33 34 35 3 6 3 7 38 


39 


40 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
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Curr^snt Flow Diagram 


97-139 


Wiring 


Current Row Diagram Type 928 USA 

Model 82 Part XI 

CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
£ HORNS 

POWER SEAT 


Current Flow Diagram 


97-141 


Current Flow Diagram Type 928 USA Model 82 Part XI 


Wiring 


97 


3Q 
15 

K 

i31 


30 
15 
X 
31 


jji . 


FUSE 11 
8 A 


1 1,5 b< 



FUSE 5 
16A 


B8 


F3 


°, 5 
b'k 


ni2 


We 


[] 


HORN RELAY 


A§6 


87T~' 



W24 t [; 


T2f fT 



0 G 

br/re 


1/8 


85 J 


02 


Faff 


FUSE 14 
25 A 


V6 


'J7 


11 


05 

br/wl 


12 


OS 

br 



O 
< 
~i h- 

1 St 


i*** ^ ^— _ ^ — ^ ^ ^ ' ^ i h * ■■■■■■ 

■ 


.*! ^ ■ - ■ ■ 

X 



TEMPOSTAT MOTOR I *— 


I© 


8 


10 


11 


12 


13 


14 


15 16 


17 


+_ 

18 19 



✓ 

15 

re/ye 


L2 

21 


15 


re/ye 
k 


□T 2h BT 2i 


POWER SEAT 


0T2h 


Bt 2 , 


15 

b<- 


!,5 
br 


j® 


® 


20 


21 


22 


24 


25 


CLOCK 


CIGARETTE LIGHTER 


TEMPOSTAT (CRUISE CONTROL)— | 


HORNS 


POWER SEAT 


Printed in Germany-Va,1981 


Craurrent Flow Diagram 


97-141 


Additional Current Flow Diagram 
Type 928 USA Model 82 


Power seat 


30 


97 


Wiring 


30 


15 


31 


FUSE 14 
LU 8 A 



' * i,i> re/ye / / ? — v r r 


1,5 br 


— j VERTICAL 

SEAT ADJUSTMENT, 
SWITCH LEFT 


SEAT ADJUSTMENT, 
SWITCH LEFT 



~...rz 1,5 br ™ 


l2m 


t CM) I ^ 


l2n 


l2n 


L 


J5 


31 


3 4 


8 


10 


11 


POWER SEAT 


Printed in Germany -Va, 1981 


Current Flow Diagram 


97-143 


Additional Current Row Diagram 
Type 928 USA Model 82 


Sliding Roof 

as 

1= 


Ml 


I 


FUSE 8 
16A 


m 


L4 


L3 


2,b 

ro/wt 
V 


/ 

8t 


2,5 

bk/qn 


2,5 

bk/bl 


<*9 


l4cj 


T 4( 


15 

rfi 


'A 
bk 


On 


>J*-t 


^ — iii - * . . . ^ . ^ 

SLIDING ROOF 
SWITCH 


15 
br 


?T« a 


30 


V1 


2.5 


IZe 


15 


r"S""i 

SLIDING ROOF [ fik 
MOTOR I W 


15 


31 


V2 


2,5 

bk/cfn 


2o 


',5 
0^ 


SLIDING ROOF (OPTIONAL) 


Printed in Germany- Va, 1981 


Additional Current Flow Diagram 


Additional Current Flow Diagram 97 

Type 928 USA Model 82 RADIO Wiring 

30 _ 30 

15 15 

_X * 

■31 , _ „., „„ 31 

i 1 



! SUPPRESSOR 


IGNITION/STARTER 
SWITCH (R) 


WIRE CONNECTORS 


FOUR-POLE 

0 - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 


1 2 


5 6 7 8 
* OPTIONAL 


10 


Printed in Germany-Va f 1981 


Additional Current Flow Diagram 


97-147 


Wiring 


Additional Current Flow Diagram 
Type 928 USA Model 82 

RADIO WITH BOOSTER 


Additional Current Flow Diagram 



97-149 


Additional Current Flow Diagram Type 928 USA Model 82 


Wiring 


97 


RADIO WITH BOOSTER 


;30 

30 


15 

iT " — , 

i* . _ _ . - 

X 

31 

31 


1p 

w! 


V5 


25 

re 


V5 


25 

re 


V6 


5 


BOOSTER 


05 

wt 


mT 2L St 2 l 


05 

wl 




RADIO 


TURN SIGNAL, REAR, LEFT 


ip 


25 

re 



FUSE (RADIO) r 


=1 

■=el 



BOOSTER 


/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 


0/b 

br/wt 


:JTY..—S.. 
X 

ac 


< 

LU 

or 

LU 

< 

LU 
Q_ 

</> 
Q 
13 

o 


0,75 

yn/wt 

y 


.A 


0TA 


0/5 


1 


0^ 


A 


8 


10 


11 


12 


13 14 


15 


16 


17 


OPTIONAL 



I II 


x h- 
CD X 

E <2 


o 


CC 
< 


DC ~ZL 

< O 

LU CC 

CC Li. 


CC 
LU 

< 
LU 
Q_ 

00 
Q 


SUPPRESSOR (RADIO) 


0.75 
br 


IGNITION/STARTER SWITCH 


WIRE 


T2 


T4 - 


mm 



(■ 

CD 


CONNECTORS 
TWO-POLE 

L - NEAR FUSE / RELAY BOARD 
FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 
G - IN CONSOLE RIGHT (RED) 
H - NEAR SPEAKER BALANCE (BROWN) 
I - NEAR SPEAKER BALANCE (BLUE) 
NEAR SPEAKER BALANCE (BLACK) 


K 


18 


Printed in Germany -Va, 1981 


Additional Ci irrent Flow Diagram 97-149 


Additional Current Flow Diagram 

Type 928 USA Model 82 Automatic gearbox 


Wiring 

97 


30 


15 


31 


50 


30 


q30 .jft86_ 


START- 
RELAY 


?85 


05 


4,0 

ye 


40 

ye 


Q 30 IciSO 

r \ W i i i i i ii i 1 1 » 



STARTER 


X 

o 


CO 

o 

3 

DC 


2 

< 

I— 

CO 


Su7 

/ 


05 

br/ye 

/ 

/ 
/ 

/ 
/ 


31 



A5 


K1 


TU6" 


bk 


/ 

0') 

I 

br/yc 


■■SSiifniSW!? 


^50 


o 

CO 

z 

o 
o 

I 

o 


i: ft? 


: >Sif»:Jv 



J 


/ 
/ 

lS 
i 

(jr/br 
ri 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

<* 
? 

> 


rt 

i 

yr/tir 
/ 


50 


A6 


0TA 


O 


CO 

oc 

LU 
H 

OC 
< 
H 
CO 

z 
g 

t 
z 

C3 




O 
LU 
_J 
LU 
CO 


05 

I 

br 


I4fl 


CIGARETTE LIGHTER 


I i 

tr 


AUTOMATIC GEARBOX 

(OPTIONAL] 

Printed in Germany - Va, 1981 Additional Current Flow Diagram 97-151 


Wiring 


Additional Current Flow Diagram 

Type 928 USA 
Alarm system 


Additional Current Flow Diagramm Alarm system 


Additional Current Flow Diagram Type 928 USA Alarm system 


Wiring 


30_ 
15 

[X 

31 

r 


30 
15 

31 



WIRE CONNECTORS 

T3 - THREE-POLE 

A - IN DOOR. DRIVER SIDE 

B - BELOW INSTRUMENT PANEL EH.EFT 

C - IN DOOR. PASSENGER SIDE 

D - BELOW INSTRUMENT PANEL EEi=llGHT 

E - IN REAR LID 

F - IN REAR LID 

G - DOOR LOCK PILLAR. RIGHT 


8 


10 


11 


12 


13 


14 


15 


Printed in Germany -VI , 1982 


Additional Current Flow LZDiagramm Alarm system 


97-153 


Wiring 


Current Row Diagram Type 928 S USA 

Model 83 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


FUEL INJECTION SYSTEM 

IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT 

HEADLIGHT, PARKING LIGHT 
FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 

WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 
INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 
BRAKE PADS 

PART VIII AUTOMATIC AIR CONDITIONER 

PART IX AUTOMATIC AIR CONDITIONER 

SENDER UNITS 

PARTX CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 

PART XI CLOCK 

CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 
HORNS 


Current Flow Diagram 97-155 


PARTI 

PART II 
PART III 

PART IV 

PART V 
PART VI 

PART VII 


Current Flow Diagram 
Type 928 S USA Model 83 


WIRE CONNECTORS 
T1 - ONE-POLE 

A - NEAR TURN SIGNAL LEFT 
B - NEAR TURN SIGNAL RIGHT 
C - NEAR AC-COMPRESSOR 
F - NEAR FRESH AIR BLOWER 
G - NEAR GLOVE COMPARTMENT 
H - NEAR FUSE/RELAY BOARD 
I - IN TUNNEL 
K - NEAR FUEL PUMP 

T2 - TWO-POLE 

A - BEHIND ACCELERATOR PEDAL 
C - BEHIND REAR BUMPER 
D - NEAR LEFT BACKWHEEL 
E - NEAR RIGHT BACKWHEEL 
F - NEAR RIGHT FRONT WHEEL 
G - NEAR LEFT FRONT WHEEL 
H - NEAR DRIVER SEAT 
I - NEAR PASSENGER SEAT 
K - NEAR DRIVER SEAT 
Q - NEAR LEFT FOG LIGHT 
R - NEAR RIGHT FOG LIGHT 
U - NEAR LEFT SIDE MARKER 
V - NEAR RIGHT SIDE MARKER 
W - NEAR FUSE/RELAY BOARD 

T4 - FOUR-POLE 

A - IN SPARE WHEEL WELL 

B - IN CONSOLE, RIGHT 

C - IN CONSOLE RIGHT 

D - IN CONSOLE 

E - IN CONSOLE 

F - IN CONSOLE 

G - NEAR RIGHT FRONT WHEEL 

H - NEAR LEFT FRONT WHEEL 

T6 - SIX-POLE 

A - BEHIND SIDE COVERING, RIGHT 
B - IN REAR LID, RIGHT 
C - IN SPARE WHEEL WELL 
D - IN CONSOLE 

T7 - SEVEN-POLE 

A - BEHIND LUGGAGE COMPARTMENT COVERING LEFT 
B - BEHIND LUGGAGE COMPARTMENT COVERING RIGHT 

T14 - FOURTEEN-POLE 

IN ENGINE COMPARTMENT, RIGHT 

T18- EIGHTEEN -POLE 

A - IN FOOT WEEL. DRIVER SIDE 

B - IN FOOT WELL. PASSENGER SIDE 

GROUND TERMINALS 

© ON FRONT LOCK MEMBER, RIGHT 

© AT REAR OF WHEEL ARCH UNDERNEATH RIGHT 
REAR TRIM PANEL 

(D ON STEERING CONSOLE 

© ON FRONT LOCK MEMBER, LEFT 

© ON UPPER MOUNTING FOR FUSE/RELAY BOARD 

© ON FRONT WALL 


WIRE COLOURS 

BK - BLACK 
WT - WHITE 
RE - RED 


GN - GREEN 
YE - YELLOW 
GR - GREY 


BR - BROWN 
BL - BLUE 
VI - VIOLET 


Wiring 


97 


FUSE 

(WHITE: 8A, 
RED: 16A, 
BLUE: 25A) 


{] 


FU^SE/RELAY BOARD 


| : iv: ;: 
I,.," . ■ 

■ 
1 

r 

> m 






LB 


S7- 


WIRE COh — JNECTION ON 

FUSE/REI AY BOARD 

(E. G. PLU^3 S, TERMINAL 7) 


0,5 


CONTINUATION 
OF WIRE 
(E. G. PART VIII, 
CURRENT TRACK 6) 


j ^<~3f I 


1 


0,7* 


81 


Til 


WIRE CONNEC 
(E. G. SEVEN-P 


OR 

LE, TERMINAL 2) 


NO ACTUAL WIRE, BUT INTERNAL 

CONNECTION 

OR CONNECTION 

BETWEEN 

EQUIPMENT HOUSING 
AND GROUND 


CURRENT TRACK 
NUMBER 


14 



15 


WIRE 
(E. G. 


CROSS SECTION 
0,75 mm J ) 


;OL0UR OF WIRE 
G. BLACK/BLUE) 


GROUND (BODY) 


Printed in Germany-VN, 1983 


Currrrent Flow Diagram 97-155 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part I 

POWER SUPPLY, STARTER 
IGNITION 
FUEL PUMP 


Current Flow Diagram 97-157 


Current Row Diagram Type 928 S USA Model 83 Part I w« m 97 



12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


POWER SUPPLY, STARTER 


IGNITION 


FUEL PUMP 


Printed in Germany- VII, 1983 


Current Flow Diagram 


97-157 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part II 

FUEL INJECTION SYSTEM 


Current Flow Diagram 


97-159 


Current Flow Diagram Type 928 S USA Model 83 Part II 


Wiring 



FUEL INJECTION SYSTEM 


Printed in Germany- VII, 1983 


Curreiant Flow Diagram 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part III 

IGNITION/STARTER SWITCH, LIGHT SWITCH 
HEADLIGHT, PARKING LIGHT 


Current Flow Diagram 


97-161 


Current Flow Diagram Type 928 S USA Model 83 Part III 


Wiring 



2 3 


5 6 


8 9 


10 11 


12 


13 


14 


13 


14 


15 


16 17 


18 


19 


20 


21 


22 


IGNITION/STARTER SWITCH, LIGHT SWITCH 


Printed in Germany- VII, 1983 


HEADLIGHT 


Curr^snt Flow Diagram 


97-161 


Wiring 


Current Row Diagram Type 928 S USA 

Model 83 Part IV 

FOG LIGHT, LICENSE PLATE LIGHT 
FRONT TURN SIGNAL 
HAZARD FLASHER 


Current Flow Diagram 97-163 


Current Row Diagram Type 928 S USA Model 83 Part IV 


Wiring 


97 


30 
IS 


fX 

i31_ 

58 


FOG LIGHT 
RELAY 


*87 


L 


"?3b"V86b 


[] 


FUSE 28 
8A 


FUSE 29 
8 A 


[] 


56 


M5 


N1 


M6 



FUSE 1 
16 A 


FUSE 4 
8 A 


N2 



w 


0T4 9 0T 2q 


15 


05 


15 


05 


© 


© 


© 


© 


E1 


[] 


HAZARD/TUR 
SIGNAL FLASI IER 

r 


FUSE 3 
8A 


' ^ 1 

3ci ©h 


10 

Or 


0,5 

bk/vi 



FUSE 34 
8 A 


[] 


mFUSE 30 
8 A 


[] 


0 


'S8 


ij INSTRUMENT CLUSTER 
ILLUMINATION 
! POTENTIOMETER 


S5 


0,75 



J3 


Q75 

Qf 


05 bh/hi 


X/15 


LICENCE PLATE 
LIGHT i 

■0.75^1 


FOG LIGHT, 
SWITCH 



x 


0,75 
cjf/yo 


UU 

l- 
cc 
< 

Ol 

O 

o 


o 

Z 
LU 



4 h ■ 

IM/ I 


05 


0/5 
6' 


to 


© 


N3 


ip 

bk/w! 


Hi 


0/5 
bk 


LU 



if 



B2 


FUSE 31 
8 A 


RADIO 


749a 1 


30 
15 


_X 
31 


50R 


5BL 


56 



8 


10 


11 


12 


13 


14 


15 16 17 


18 


19 


20 


21 


22 


23 


24 25 


26 


27 


HEADLIGHT, PARKING LIGHT, FOG LIGHT, LICENSE PLATE LIGHT 


FRONT TURN SIGNAL 


HAZARD FLASH ER 
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Curr^snt Flow Diagram 97-163 


Wiring 


Current Row Diagram Type 928 S USA 

Model 83 Part V 

REAR LIGHTS, LAMP CONTROL UNIT 
WINDSHIELD WIPER 


Current Flow Diagram 


97-165 


Current Row Diagram Type 928 S USA Model 83 Part V 


Wiring 



REAR LIGHTS, LAMP CONTROL UNIT 


WINDSHIELD WIPER 


Printed in Germany- VII, 1983 


Current Flow Diagram 97 


Wiring 


97 


Current Flow Diagram Type 928 S USA 

Model 83 Part VI 


WASHER PUMPS 
REAR WINDOW WIPER 
REAR WINDOW DEFOGGER 

INTERIOR LIGHT 
CENTRAL LOCKING SYSTEM 


Current Flow Diagram 


97-167 


Current Flow Diagram Type 928 S USA Model 83 Part VI 


Wiring 



8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 23 24 


25 


26 


27 


28 


h 


WASHER PUMPS 


REAR WINDOW WIPER 


REAR WINDOW DEFOGGER 


INTERIOR LIGHT 


CENTRAL SLOCKING SYSTEM 
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Cu rrent Flow Diagram 


97 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part VII 

DOOR LIGHT 
SEAT BELT 
OUTSIDE MIRROR 
POWER WINDOWS 

BRAKE PADS 


Current Flow Diagram 97-169 


Current Flow Diagram Type 928 S USA Model 83 Part VII 


Wiring 


97 



8 


10 


11 


12 


13 14 


15 16 


17 


18 


19 


20 21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


DOOR LIGHT 


SEAT BELT 


OUTSIDE MIRROR 


POWER WINDOWS 


BRAKE PADS 


Printed in Germany- VII, 1983 


CunarrentFlow Diagram 97-169 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part VIII 

AUTOMATIC AIR CONDITIONER 


Current Flow Diagram 


97-171 


Current Row Diagram Type 928 S USA Model 83 Part VIII 


Wiring 



CONTROL UNIT 


8 


9 10 11 


12 


13 


14 15 


16 17 


18 


19 


20 


21 


22 


23 


AUTOMATIC AIR CONDITIONER 


Printed in Germany- VII, 1983 


Current Flow Diagram 


97-171 


Wiring 


Current Row Diagram Type 928 S USA 

Model 83 Part IX 

AUTOMATIC AIR CONDITIONER 
SENDER UNITS 


Current Flow Diagram 


97-173 


Current Flow Diagram Type 928 S USA Model 83 Part IX 


Wiring 


97 


30 

is 


30 


15 


IX 


r 


31 


[] 


FUSE 16 
25 A 


85 


86T 


DEFROSTER 


Z]---A 


RELAY 


?87 


86 ^ 


30 


COOLING FAN 
RELAY, AC | I 
85* 


m\ 


$03 




F 


IlLLU i. 


ft 


O 
cr 

H 
O 
LLI 
_l 
LU 


Q2 


1 .5 

bk 


1 


5 k ] LOW PRESSURE 
SWITCH, AC 


bk 


T 9 

I 14 


r 


x i 



0.5 


X 

o 

f- 


CO 
LU 

< 

LT 
LU 

a 


2 
< 

cr 

LU 

O 

0C 


Ti ( 


LU LLJ 

i — cr 


CO 

LU 
CC 
D 

< 
LT 
LU 
0. 

LU 


I- 

< 

o 
o 
o 


1,0 
br 



(D 


Q4 



1,S> 
br 


2> 


o 
< 



0,5 
br 


0,5 
br 


0,75 

br 



4 5 


8 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


AUTOMATIC AIR CONDITIONER 


SENDER UNITS 
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Current Flow Diagram 97-173 


Wiring 


Current Flow Diagram Type 928 S USA 

Model 83 Part X 

CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 


Current Flow Diagram 97-175 


Current Flow Diagram Type 928 S USA Model 83 Part X 


Wiring 


97 



4 


8 


10 11 12 13 14 15 


16 


17 


18 19 20 21 22 


23 


24 


25 


26 27 


28 29 30 31 32 33 34 35 36 37 38 


39 


40 


CENTRAL WARNING UNIT, INSTRUMENT CLUSTER 
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Current Flow Diagram 


97-175 


Wiring 


97 


Current Flow Diagram Type 928 S USA 



Model 83 Part XI 


CLOCK 
CIGARETTE LIGHTER 
TEMPOSTAT (CRUISE CONTROL) 

HORNS 
POWER SEAT 



Current Flow Diagram 


97-177 


Current Flow Diagram Type 928 S USA Model 83 Part XI 


Wiring 


97 



8 


10 11 


12 


13 


14 


15 16 


CLOCK 


CIGARETTE LIGHTER 


TEMPOSTAT (CRUISE CONTROL)— | 


17 


HORNS 


18 19 


20 


21 


22 


23 


24 


25 


POWER SEAT 
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CISurrent Flow Diagram 


97-177 


Additional Current Flow Diagram 


Type 928 S USA Model 83 S»K Ens ( h,f,) 


97 


Wiring 


30 
15 


31 


30 


15 


31 


V5 


rc 


V6 


05 

j 

wt 


T4h 


T'1 
4h 


J7 


05 

t 


F4 


05 

t 

re 


I N RADIO %l 

imff • i n5rmm * 1 1 1 1 « i « ■' >">"» » 


0/5 

ro/wt 


0 7T 
/ 


0/5 

hi 


LU 



sfc LOUDSPEAKER, 




n 


J 


o/s 

tir/wt 


IT, 3 


4g 


0/5 

tik 


I SPEAKER BALANCE 


07b OT't 


0/5 

bk 


0/5 

hk/rc 



o/s 

hr' wt 


1? 


4h 


0/5 


X 4 


4h 


10 



] FUSE (RADIO) 


! SUPPRESSOR 


re/bk 


IGNITION 'STARTER 
SWITCH (R) 


WIRE CONNECTORS 

T4 - FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 

G - IN CENTER CONSOLE (RED) 

H - NEAR SPEAKER BALANCE 

(GREEN) 


# LOUDSPEAKER, 


1 2 


5 6 7 8 
* OPTIONAL 


10 


Printed in Germany- VII, 1983 


Additional Current Flow Diagram 97-179 


Wiring 


Additional Current Flow Diagram 
Type 928 S USA Model 83 

RADIO WITH 8 LOUDSPEAKERS 
AND BOOSTER (HIFI) 


Additional Current Flow Diagram 



97-181 


Additional Current Flow Diagram Type 928 S USA Model 83 


Wiring 


97 


RADIO WITH 8 LOUDSPEAKERS AND BOOSTER (HIFI) 


30 


15 


31 


30 


15 


31 



\A — /IRE CONNECTORS 


TWO-POLE 

L - NEAR FUSE / RELAY BOARD 


FOUR-POLE 

D - IN CONSOLE RIGHT (YELLOW) 

G - IN CONSOLE RIGHT (RED) 

H - NEAR SPEAKER BALANCE (BROWN) 

- NEAR SPEAKER BALANCE (BLUE) 

- NEAR SPEAKER BALANCE (BLACK) 


BOOSTER 


8 


10 


11 


12 


13 14 


15 


16 



17 


18 


OPTIONAL 


Printed in Germany- VII, 1983 


Additional Current Flow Diagram 


97-181 


Additional Current Flow Diagram 

Type 928S USA MOdel 83 Automatic gearbox 



CIGARETTE LIGHTER 


0 'i 


I 

i 


AUTOMATIC GEARBOX 
(OPTIONAL) 


Printed in Germany - VII, 1983 


Additional Current Flow Diagram 


Wiring 

97 


97-183 


Additional Current Flow Diagram 97 

Type 928 S Model 83 RADIO WITH 8 LOUDSPEAKERS Wiring 

30 30 

1§ ! !5 

X . X 

31 31 



' V6 

! J7 


V5 



F4 



FUSE (RADIO) 


SUPPRESSOR 


IGNITION STARTER 
SWITCH (R) 


WIRE CONNECTORS 

T4 - FOUR-POLE 

D - IN CENTER CONSOLE (YELLOW) 
G - IN CENTER CONSOLE (RED) 
H - NEAR SPEAKER BALANCE 

(GREEN) 


1 2 


8 


10 


RADIO 


Printed in Germany-VII, 1983 % OPTIONAL 


Additional Current Flow Diagram 


97-185 


Wiring 


Additional Current Flow Diagram 
Type 928 S Model 83 

RADIO WITH 8 LOUDSPEAKERS 
AND BOOSTER (HIFI) 


Additional Current Flow Diagram 97-187 


Additional Current Row Diagram Type 928 S Model 83 

RADIO WITH 8 LOUDSPEAKERS AND BOOSTER (HIFI) 


30 
15 


51 


Wiring 


97 


30 


15 


31 


10 

l 

wl 


V5 


2? 

re 


V5 


25 
re 


V6 


HT2L 0T2L 


in 


Oh 

wt 


Z 
UJ 
r— 


<L 



1S 

hi 


TURN SIGNAL, REAR, LEFT 


BOOSTER 



^ If — ~ — \\\ 


I it: I 



1 * 

J SUPPRESSOR (RADIO) 
J 


IGNITION STARTER SWITCH 


wirehe: connectors 


T2 


T4 


TWO-POLE 

L - NEAR FUSE RELAY BOARD 

FOUR-POLE 

D - (YELLOW) 
G - (RED) 
H - (DROWN) 
I - (BLUE) 
K - (BLACK) 


UNDER DRIVER SEAT 


BOOSTER 


3 


8 


10 


11 


12 


1J 14 


16 


17 


18 


RADIO 


Printed in Germany -VI I, 1983 
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Additional Ci irrentFlow Diagram 


97-187 


Wiring 


Wiring Diagram Type 928 S 

Model 84 


PAGE 01 CENTRAL ELECTRIC 

PAGE 02 CENTRAL ELECTRIC (USA, JAPAN) 

PAGE 1 FRONT END AND ENGINE, ELECTRONIC 

INGNITION/LH INJECTION 

PAGE 1A FRONT END AND ENGINE (USA, JAPAN) 

PAGE 2 PASSENGER COMPARTMENT AND INSTRUMENTS 

PAGE 3 PASSENGER COMPARTMENT 

PAGE 4 PASSENGER COMPARTMENT AND REAR END 

PAGE 5 HEATING - VENTILATING - AIR CONDITIONING 

PAGE 6 RADIO 

PAGE 7 ABS 

PAGE 8 ADDITIONAL WIRING DIAGRAM 

FOR BURGLAR ALARM 


Current Flow Diagram 97-189 


Wiring 


Wiring Diagram Type 928 S 

Model 84 


PAGE 01 CENTRAL ELECTRIC 

PAGE 02 CENTRAL ELECTRIC (USA, JAPAN) 

PAGE 1 FRONT END AND ENGINE, ELECTRONIC 

INGNITION/LH INJECTION 

PAGE 1A FRONT END AND ENGINE (USA, JAPAN) 

PAGE 2 PASSENGER COMPARTMENT AND INSTRUMENTS 

PAGE 3 PASSENGER COMPARTMENT 

PAGE 4 PASSENGER COMPARTMENT AND REAR END 

PAGE 5 HEATING - VENTILATING - AIR CONDITIONING 

PAGE 6 RADIO 

PAGE 7 ABS 

PAGE 8 ADDITIONAL WIRING DIAGRAM 

FOR BURGLAR ALARM 


Current Flow Diagram 97-189 


Wiring Diagram Type 928 S 
Model 84 page 01 

CENTRAL ELECTRIC 


Current Flow Diagram 


Wiring Diagram Type 928 S Model 84 page 01 


CENTRAL ELECTRIC 


Wiring 


97 


D 


B 


8 


U 

G9,H8 1 A7-« g -Ofl 
G9, ,A7— 'y-WEfl 


09.K9, 


D9- a 

<fSLAb.rt 

09 ij-TJ 

G9- r T2 

T» 


C7-« y-P6 

a « r ps 

X9-i 


A7- 


A^j-Pl 
69 <i-Pl 

If 

E11-«g-XG5 

K9.B9 « r S6 


K21.K9.B9— ff-^i-Ati? 

G17.F17JB » r 25.niBS 

J2U18,H12-« r A8.aai23 
D13.K18 « T-si-AHS 


ra G 

F9-»g-M1 

F9— « r .«« 


-PJ 


G18.F1B- 0 j-i-nw,T8 

F17 ■ i-SLAh9.L6 


H18-«^flDi 

H18.A7 « y-KB 


H18.E11— r SlZuH 

H18.E11 > r SL2k» 

H18,E11-r-v«b 
H18— ij-VW 

C12 < i xnflft 


A7-«g-U5 
J12 c 7-HU* 


J12-« j-SiZu9 


F12- 

F12 
F12— p 


F12-* j-t-U *E8 
H16.E15— 4-VI 87 


H9 ,F11- 


F11- 


■HI K 

-i-neso 
-mis 


HTH J-JOD5K 

H11 i r xran 

H11— r xm i 

F11 • 5-vns 

K12^5-»CV1S 
F11 ■ j-oj 


-xmsM 


C11 «.psiaii 

C11-4j-XIX-XX 36b 

cn — £-vn w 

K8,CU-«5-Siai» 


K8.C11- 


□11- 


A2-*-M 


G17,F17-jg^4 


J11 


G12J11- 
K11- 


J11- 


J11.C11-4 
J1U11 — 


#1 



o 

$r $ 4? $ GROUND 

9 ? 



E2— 1 


3:c 


sa 



S3— 4 


b— SI 


XIX-XXS6b— p-jy-» -M4 


XK-XX 



TERM. 30 


TO RAIL TERM 30 



Fuse Connection 

REAR FOG LIGHT 
TURN SIGNAL REAR RIGHT 
TURN SIGNAL FRONT RIGHT 
TURN SIGNAL REAR LEFT 
TURN SIGNAL FRONT LEF T 
SIDE MARKER LIGHT RIGHT 
SIDE MARKER LIGHT. LEFT 
LOW BEAM RIGHT 
LOW BEAM t.EFI 
HIGH BEAM RIGHT 

HIGH BEAM LEFT 

INSIDE LIGHT, CLOCK, 
TAILGATE UNLOCKING 

SUN ROOF DOOR L OCK 
WINDOW REGULAIOR 25 A 

HEADLIGHT CLEANERS 16 A 

>— XJ}-* 1 CONCEALED HEADLIGHT MOTOR 16 A 

l-n 3D RE A R WINDOW DE FOGGF R 25 A 
XXI 30 FRESH AIR BLOWER 25 A 

FAN 25 A 

REAR WINDOW WIPER RETURN 16 A 
TWO TONE HORNS, ELECTRIC ANTENNA 

EL EC TRIC SEA T OPERA HON 25 A 

FUEL PUMP 16 A 

INSTRUMENTS AND INDICATOR 8 A 


8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 
8 A 


xvni 


■T5 


TERM. 


r XIX -XX 66, Si. In! 


Kii, '"j-i-nsetxivaa 


ySi2«.12 
Zutt 
■Si.ZuA 



LAMPS, RIGHT AND LEFT 

PUSH BUTTON 8 A 

PANEL L IGH T, L IGH T SWI TCH 

NOT USED 

AIR CONDITIONER. 

MIRROR OPERA TION. 8 A 

BACKUP LIGHT, REAR WINDOW WIPER 

NO T USED 

STOP LIGHTS, CRUISE CONTROL 8A 
WINDSHIELD WIPERS 16 A 

CIGAR LIGHTER 16 A 

INS T RUMEN T L IGH T. g A 

ASH TRAY LIGHT 

ENGINE COMPARTMENT LIGHT, 8 A 
LICENSE PLATE L IGHT 

ADDITIONAL HIGH BEAMS 


FRONT FOG LAMPS 

Outlet 

RAIL TERM 30 


16 A 
16 A 


I-II 

REAR WINDOW DEFOGGER 


m 

WINDOW REGULA TOR 





NO T USED 


HEADLIGHT 

v vi vn vm 

F LASHER WINDOW R EGULATO R CL EANING F LUID PUMP ELECTRONIC IGNITION 

5P rFi^Ti nmpi r 

« Mill 


Fri 



IX 

KICKDOWN_ 
<>r* 


x XI 

TWO TONE HORNS ABS 

i r 


10A 



V 

1 


i 


xn 

FRONT FOG LAMPS 


1 r 
I 


I 


_1 



WIPER INTERMITTENT 

xra 

ACTION CONTROL 


NOT WITH M 215 ' 

ONLY M 215 - 

XIV INTENSIVE XV XVI 

CLEANING FLUID PUMP Itt-JETRONlC 


xvn xvin 

FUEL 

DELIVERY PUMP ADDITIONAL FAN 


XIX-XX 

COMBINA TION L IGH T REL A Y 





XXI 

FRESH AIR BL OWER 

r 


xxn 

DEFROS TER 



111 msytu. 



\— /vor 


<5> * <S» 4? 


NOT WITH V 553 


8 


P 

ai-i ^J2 


6fc 


K3- 


xvmar-j »-K26 
xvm* 


u&- 


R 


■J2 


-J2 
•J2 


-E2.F2 




E26 

i 

J4.G26 
E2 


I 


■Ik 


k 
s 

6 
7 


S r 

SI At 31 


2w 


Y2.F7-J I F» 

L4-1-H24 


r 


Ql,SLAtxt3 -5--B24 


F2-t ► 

vn OTb-y h-022 
XIX-XX31 4 F2fc 


8 


3' 
P7-,. 


■412k 


□24 


122 


-G22 


:24 


-Ok 


-022 


S. 23^ "-022 
Z5-j» 023 


-G2V 


OO-j-02* 
IX67-J. H22 

XIV85--I-+122 
ae-j- D» 


ti^-0* 


XVII 3D -r> 


SLAb.1S-;i-G2fc 


J7-jC 


L7- 1 «-€2fc 


L6- 


0» 


-J2V 


,G35 

^32432,635, 


D 


B 


Abbreviations, in: 


>ide 


e.g. C3 = Plug c^onnection 

I - XX II = Relay 

Si. = Fuse 

Ab. = Fuse c=3utlet 

Zu. = Fuse ii 1 let 

Abreviations, OLEiatside 

e.g. E 2 = Sectio n in wiring diagram 1 - 6 
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Current Flow Diagram 97-191 


Wiring Diagram Type 928 S 
Model 84 page 02 

CENTRAL ELECTRIC (USA, JAPAN) 


Current Flow Diagram 


Wiring Diagram Type 928 S Model 84 page 02 

CENTRAL ELECTRIC (USA, JAPAN) 


Wiring 


97 


8 


D 


B 


U 

G9.H8,A7-« r 08,1V 30 


G9, ,A7 « r KU6 

09- n 

<(^5i.Ak 12 

C7-« r Ti 

Q9 c r T5 

G9-< f-T 2 


D9.K9. 


G 

F9-« g-Mt 


F9 « J-07.K3* 



G9- 


— «r-Pi 


F 

E11-" j-XM 

K9.B9 «r Sfl 


K21.K9,B>-i-Si-*tf 
G17.F1 7. JB » r Z5 


J21 .J18.H12-" r AB.S.Afc23 

K18 «3-$i.AfcS 

G18.F1B-*4t-I-II B7.T6 


F17- 


H18.A7- 

H1B.E11- 
HW.E11- 

H18.E11- 

H18- 


HlB-»pl7.02 


C12- 


Si.Zu.32 
Si.ZuM 
V49u 
y-V49 


J12 « T 


F12- 

l 

F12- 


H16.E1S- 


r $l.Afc9,L6 


-KB 


-XII 66 


0 

A7-i jHJ5 


-U* 


J12-* j-SiZw9 


«f-I-IIK 


F12-J-I-U Bb 


•MI OS 


F12-0J-WI is.ce 


-VH7 


c 

HU-^-xinsss 
-xthh 



Fii-*j-xm 5*t 
H9.F11 ■ r a a* 6 


C11 


EHjCII-^Afcii 


-SiZu 3 


C1V 


tl1-4j-XIX-XX30b 


K8,C11- 


K^jCII-* ^-S* Zu 29 


011- 


A2-« y-N3 


G17.F17 
J11 
K11 
G12.J11- 


J 11 - 


K11- 


jn.cn- 

J11.E11 


-VII 54 


-Si Zu 28 


^ GROUND 



tE23-s4 


rfEO>-s3 

— M3 
S2 


B 


B3— <CS3>-S1 

xk-xx sab— *-2El>— Mt. 

nur M553IU$A»XTie5-itE23>-H2 


XK-XX Ml 

-U1 


Fuse Connection 

SB REAR FOG LIGHT 

TURN SIGNAL REAR RIGHT 
TURN SIGNAL FRONT RIGHT 
TURN SIGNAL REAR LEFT 
TURN SIGNAL FRONT LEFT 
SIDE MARKER LIGHT RIGHT 
SIDE MARKER LIGHT LEFT 
LOW BEAM R/GHTi 
LOW BEAM LEFT 

HIGH BEAM RIGHT 
HIGH BEAM LEFT 


TERM. 30 


E2Z 


E23-vn» 


TO RAIL TERM. 30 


-VI 30 


INSIDE LIGHT, CLOCK, 
TAILGATE UNLOCKING 
NOT USED 

WINDOW REGULA TOR, 

DOOR LOCK 

HE A DL IGH T CL EA NERS 


E2 


XIX-XX CONCEA L ED HE A DL IGH T 

W ° MOTOR 

I-1I30 REAR WINDOW DEFOGGER 

XXI 30 FRESH AIR BLOWER 

xvm» 


Wtt*T ™ mM FAN 

TWO TONE HORNS, ELECTRIC 
ANTENNA REAR WINDOW 
WIPER RE TURN 

ELECTRIC SEA T OPERA TION 


XVIB7 


M1 15 
A 


2 


TERM. 15 

□6 — I 


am 


77 


V5 
12 

T5 

»— H5 

6 


FUEL PUMP 


8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 

8 A 
8 A 
8 A 

25 A 

16 A 
16 A 

25 A 
25 A 

25 A 
16 A 

25 A 
16 A 


TERM. . X 
VIB6- 


A3- 


Xtt-XXKIX— *EX 


1 

LI 


23 * 


r XIX -XX Bt.Si Zu2 

4 

-F4 

MI W.XIVfc 
^-Si Zu 12 
•Si Zu.10 
■Si Zu t 


87- 


xmo 

Inlet 


bi— 4FT 

r 


3 
J 5 
■J 3 
MS 
N2 


INSTRUMENTS AND IND/CA TOR 8 A 
M/WS, RIGHT AND LEFT 

PUSH BUTTON 8 A 

P>5/V£X t/G/VT. L/GHTSWITCH 
NOT USED 

AIR CONDI TIONER, MIRROR 
OPERA TION, 8 A 

BACKUP I IGHT, REAR WINDOW WIPER 
SUNROOF 16 A 

S TOP L IGH TS, CRUISE CON TROL 8 A 
WINDSHIELD WIPERS 16 A 

CIGAR LIGHTER 


INS TRUMENT LIGHT. 
ASHTRAY LIGHT 


16 A 
8 A 


ENGINE COMPARTMENT 
LIGHT, LICENSE PLATE LIGHT 


ADDITIONAL HIGH BEAMS 
(NOT WITH M 553 USA) 16 A 

FRONT FOG LAMPS 

Outlet 

RAIL TERM 30 


8 A 
16 A 


KS 


8 


i-ii 

REAR WINDOW DEFOGGER 



» ,5! si,*, 

if 5 


p 

1 


\ 

A/0 T USED 






Si 

1 



HEADLIGHT 

V VI VII 

FLASHER WINDOW REGULATOR, CLEANERS 


VIII 



NOT USED 


IX 

KICKDOWN 


XI 

^55 


TWO- T ONE HORNS 


f i 


T h If! 


55 


IS 


Si F 
Ab 9 


Y 
1 


Z 
6 


XII 

FRONT FOG LAMPS 

1 


W/Pffl INTERMITTENT 

XIII 


XIV INTENSIVE XV 



P 

et-r H2 


G2^ 
G3 
GA- 
GS- 


G6-r> 


XftT5- T ^K2 


J2-~* 


xviii B7^K26 

XVIII R 


y9 


-J 2 


■K2 


-J2. 


<j3LH3 


E26 

i 

G26 
G3 


-AS 


S 

M5.Si Ah 2C t 24 
M6.S1 Ab 29 


7 


Si Ah 3l-j»~C24 


Si Ab 33- 


*2.F7. 


^IQNCONTROL CTAnJCR nc ^C LEANING FLUI DPUMP 

M LJETRONIC 




M 


T 

i — i 

R fi) 

1 




! F 




XVII XVIII 

FUEL D ELIVERY P UMP 

pP-^T'Zn ADDITIONAL FAN 


XIX-XX 

COMBINATION LIGHT RELAY 


S7 


31 IS 31 


13 



bM b o h^-iM I Im [p 

» 10 X S6 W » 31 96 QO Q&E6 
'79 9 9 g 9 j MM 


IS* K Si 
6 Zu 7 i 



XXI 

FRESH AIR BLOWER 


L6 

Si Ab 34-p 


H2-r » 


Q1ScAb.t3- ? ( ) -B24 
F2 

I-II 67b-J>-022 

XIX-XX31.XVII31 


-H24 


1 S-^ »-G 24 


•F?4 


■H24 


•D24 


r 

H 1— ^ »— G 22 


H3-i"C24 

H4 


Si Ab 23-^022 
ZS-j* 


3 

QB- ? >-D24 


IXB7- 


I 

XIV$5^H22 


Qfi- 


G 


v. 


XVI 30- 


Si Ab 1S-^»~G24 


J7- 
L7- 
L9- 


i 1 / 


G22 
C24 
022 
F24 


023 
G24 


■H22 

; 024 


0 24 


-024 


-J 24 


.G3S. 
-A32,E32,G35. 


-E 24 


■E24 


T 


/VO T WITH M 553 


D 


B 


Abreviations, insid^^ 

e.g. C 3 = Plug conn ection 

I - XX II = Relay 

Si. = Fuse 

Ab. = Fuse outle=t 

Zu. = Fuse inlet 

Abreviations, outsiczde 

e.g. E 2 = Section in.^ wiring diagram 1 - 6 
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Current Row Diagram 97-193 


Wiring Diagram Type 928 S 

Model 84 page 1 

FRONT END AND ENGINE, ELECTRONIC 
INGNITION/LH INJECTION 


Current Flow Diagram 


Wiring Diagram Type 928 S Model 84 page 1 


Wiring 


97 


FRONT END AND ENGINE, ELECTRONIC INGNITION/LH INJECTION 


B 


D 


H 


K 


1 


HEADLIGHT LAMP ASSEMBLY 


CONCEALED 
CONCEALED HEADLIGHT HEADLIGHT MOTOR 


SIDE TURN SIGNAL 


FRONT FOGT ADDIT/ONAp; 
581 LAMPS ; HIGH BEAMS I 


CONCEALED HEADLIGHT 


HE A DLIGHT L S=l MP ASSEMBL Y 

! ADD IT/ ON A Z~~j~ FPt CZTDA/ 7" F OG 
j HIGH BEAMS I LAfTTTUPS 58R 


SIDE TURN SIGNAL 


DISTRIBUTOR I DISTRIBUTOR II 



1 


TDC MARK SENSOR 
(ONL Y FOR ADJUSTMENTS) 


I 


L. 


trlnJ 


V 


GROUND VAL VE COVER 

GROUND - STEERING CONSOLE 
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The wiring diagram comprises eight individual wiring diagrams and one legend. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical'system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are new. They are clipped together 
from 3 parts. 

Part 1, with the cast-on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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Wiring Diagram Type 928 S Model 86 


The wiring diagram comprises nine individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10- pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast-on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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Wiring Diagram Type 928 S Model 87 


The wiring diagram comprises 11 individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast-on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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35 


36 


37 


38 


39 


40 


B 


D 


E 


H 


K 


AIR CONDITIONING SYSTEM 


□ 


AC-CONTROL SWITCH 


THERMOSWITCH 
(EVAPORATOR) SWITCH 


BACK WINDOW 
HEATER SWITCH 


BLOWER SWITCH 


RESISTANCE GROW 


WELDING POINT 

CONNECTION WITH FIELD INDICATION 
MP GROUND TERMINALS 


INTERNAL 
SENSOR i 


BLOWER, 
INTERNAL SENSOR 


CONTROL UNIT 



MICROSWITCH 
CENTRAL NOZZLE 


loo Ung water 


pres 

F. 


B 


D 


H 
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THERMOSWITCH 
(EVAPORATOR) SWITCH 


BACK WINDOW 
HEATER SWITCH 


15 BR 


BLOWER SWITCH 


RESISTANCE CROUP 


BACK WINDOW 


LOW-PRESSURE 
SWITCH 



THE RMOSWITCH THERMOSWi TCH 
INTAKE PIPE COOLING WATER 


PRESS. SWITCH BONNET CONTACT 
FREON 


COOLANT FAN AND FLAP UNIT 


COOLANT FAN AMPLIFIER 
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42 


43 


44 


45 


46 


47 


48 


49 


50 


B 


D 


H 


J 


K 


MIRROR 
PASSENGER S/DE 


a .a n 


SEPARATING POINT 
ELECTRIC SEAT RIGHT 


y1 ^2 y4 y5 


□ 


WELDING POINT 

CONNECTION WITH FIELD INDICATION 
MP GROUND TERMINALS 


o 


1 


3 


a 

o 


0.75 BR L A VS KL 31 
1.Q BR / 


KS 167 


OXGXiXl 


at 

U1 


no- 


0.5 GR/GN 


& 1 


7 2 3 4 


o 


8 11 


9 10 


S 

O 


>KS3 


5 12 


05 GR/GN 


J_ MP V 


05 WS/RT 


0,5 BR _ 15 BR 
* «™ 


F35 | 


30 


12 


20 


VS 


CHANGE-OVER 
SWITCH 

R — 


05 GN 


0,75 GN/RT 


0.75 GN 


0.5 BL 


0.75 GE 


0.75 BL/WS 



MIRROR SWITCH 



0,75 WS 


3 / 0.75 WS 


1 1 


■> 
■> 
-> 
-> 


6 1 


0.75 8R 


0.75 SW 


X) 2 


a 


VS I 


8 3 


in 
o 


9 4 


■KS 167 


MIRROR 
DRIVER SIDE 


MP IX 

MP III MP XI \ M p v 


MP II 


MP I 



MP VI 


MP VII 


MP XII 


MP VIII 


B 


fa 


MP IV 


21 


15 


MP V 


KS 3 

4 


2.0 BR 


irC-i 


tO GN 


a 


CENTRAL 

ELECTRICAL SYSTEM 


7R* 


m] 


15 GE/RT 


2.0 BR 


to SW 


15 RT 


14 



SEAT HEATING AN 
RIGHT 


INVERSELY IDENTI 


L KS 227 


KS 


MPV |— o- 


2.0 BR 


t0 GN 


\5 RT/GE 


SEAT HEATER 
IM139. M340) 


T/Aff DELAY RELAY 


SEAT HEATER SWITCH 


SPORTS SEAT 



£ 


MP IV 


KS 337 


(M383, M387) 


SEAT HEIGHT 
ADJUSTMENT REAR 


2 WAY SWITCH 


0— -0 


1.5 SW/GN 


1.5 SW/V1 


3 


KS 3 


4-WA 


TTTT 


KS 227 


4 3 
o 


2s 


w 


WIRIN. 


2 14 


SEAT HEIGHT 
ADJUSTMENT REAR t 



SEAT BACKREST I 
ADJUSTMENT 


1 5 BR 


15 RT 


4 5 6 


SEAT HEIGHT 
ADJUSTMENT FRONT 



2 WAY SWITCH 



IS SW/GN 


WIRING HA RNESS A T SWI TCH 


15 SW/V1 


15 8R 


15 RT 


8 



1.5 GR 


ts SW 


ft 


S SPAR A? //VG P0//Vr 

ELECTFtf .CHEAT 
ADJUSTS — *ENT LEFT 


KS 343 
NOTBY M139, 
M340. M586. M513 ' 


ADJUSTABLE 
HEIGHT LUMBER (M586) I 
SUPPORTMOTOR (M513) *n 


4-W 



15 SW/GN 


WIRIN. 


15 SW/VI 


ADJU- 


STABLE LUMBER (M586I 
SUPPORTMOTOR (M513) 


15 GR 


15 SW/GR I 


■> 


\ 


KS 337 BEI M 
M340. M513, M 


D 


H 


K 
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COMFORT SEA T SERIES 


TIME DELAY RELAY 


SEAT HEATER 


SEPARATING POINT 
ELECTRIC SEAT RIGHT 


30 
— 


20 


15 


21 

-EE3- 


MP V. 


KS 3 

4 


2.0 BR 


10 GN 


a 


CENTRAL 

E LECTRICAL SYSTEM 


15 GE/RT 


2.0 BR 


iaS 


\Q SW 


IS RT 


-o 


r H£4 r//VG AND POWER SEA T 
RIGHT 


INVERSEL Y IDENTICAL WITH LEFT 


\ 


KS 227 


MP V |-o 


TIME DELAY RELAY 


SEAT HEATER SWITCH 


WIRING HARNESS 
AT SWITCH = 


10 8R 


UN 



KS 337' 


WAY SWITCH 


11 15 T2 


1.5 SW/GN 


1.5 SW/VI 


KS 227^ 


15 BR 


1,5 RT 


S WAY SWITCH 1 


6---0- 


WIRING HARNESS A T SWITCH 


tit * 6_ 6 ''6. 


15 SW/EN 


1.5 SW/VI 


1.5 6R 


15 RT 


MP IV 


o, 

fSI 


KS 3 


3 
in 


4 3 


5 


2 » 


SEAT HEIGHT 
ADJUSTMENT REAR t 


SEAT BACKREST 
ADJUSTMENT t 


O r\ /*\ /j j\ /j j\ /j j\ r*\ r\ 


4 5 6 


SEPARATING POINT 
ELECTRIC HEAT 
ADJUSTMENT LEFT 


ADJUSTABLE 

HEIGHT LUMBER IMS86) I 
SUPPORTMOTOR (M513J 1 


ADJUSTABLE LUMBER (M586I 

SUPPORTMOTOR (M513) 



KS 337 BEl M139. 
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MP IX 

MP III M P V XI \ / MP V 


MP B 



HIFI-ANLAGE (M 490) 


MP VI 


MP VII 


DOOR LEFT 


MIDDLE 

RANGE 

SPEAKER 


DOOR RIGHT 
tS BL/WS r 


MP XII 


MP VIII 


RADIO 

IM158. M686, M 368. M328 ( M330. M329) 


STANDARD WITHOUT RADIO 


ANTENNA 
WINDSCREEN 



SPEAKER FRONT 
WHITE 

SPEAKER FRONT R 
BLACK 


REAR LEFT 


MP GROUND TERMINALS 


SPEAKER REAR RtC 
RED 

SPEAKER REAR LE, 
YELLOW 


B 


D 


H 
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RADIO BERLIN (M 326) 


fa 


DOOR RIGHT 


la 

v 18 


IS BL/WS 


15 BR/WS 


KS167 


KS 3 


MIDDLE 

RANGE 

SPEAKER 


< r.: 


TWEETER 


B-PILLAR RIGHT 


KS 4 


ISGN/WS 


15 BR/WS 


3 


KS69 


LOW RANGE 
SPEAKER 


REAR 


MIDDLE RANGE 
SPEAKER 


Z5 RT 


2.5 RT 



E24 


22 


30 


i 


KS 4 


JTRAL ELECTRICAL SYSTEM 


BOOSTER (M 494) 


SUPPRESSOR 


T 


2.5 RT/SW 


KS 3 


T 



\ 


LOWS 


2.5 RT 


■ V V v ■■• ■■■ 

6 6 1 22 T 11 T 55 f u f 33 f 


.RADIO 


ft 


3i 


SQQSTEft 


.30 


ANTENNA 
AMPLIFIER 



15 Qi 


15 BR 


ftfAft LEFT 


KS 167 


15 BL/WS 


15 6R/WS | I 


T5 BL 


15 8R/SW 


I 


n 

u 


15 GN/W5 


15 8R/WS 


REAR RIGHT 


15 BL/WS 


15 BR/WS 



I 24 i 1.5 BR/WS 

tfer^ 


DOOR SPEAKER 
LEFT RIGHT 


WINDSCREEN 


< 


SUPPRESSOR 


2.5 RT/SW 


KS 3 


in 


ml 

At 


o 


10 WS 


4 


fa fa & •■■ •■■ 


ANTENNA 
AMPLIFIER 


RADIO •: 


t 


iru 


0.5 WS 


9U645. 265.00 



(ML. .~. 


LLG 


31. 


KS 4 


■ RECAIVER. 


30 


2 5 RT 


XX 


1.5 ©J 


1.S BR 


REAR LEFT 


KS 167 


is bl/ws IT^y 1 


15 BR/WS | 


15 BL 


15 8R/SW 


5 CN/WS 


15 BR/WS 


REAR RIGHT 


KS 4. 


15 6L/WS 


15 BR/WS 


IS BL/WS 


IS BR/WS 


18' 


^18 


DOOR SPEAKER 


LEFT 


RIGHT 


ANTENNA 
WINDSCREEN 


< 


KS 167 


C0NNECTIONPLAN RECEIVER 


C0NNECTI0NPLAN 


SPEAKER FRONT LEFT 
WHITE 

SPEAKER FRONT RIGHT 
BLACK 


BOOSTER HARNESS 


KS 167 


SPEAKER REAR RIGHT n 
RED -* 


SPEAKER REAR LEFT 
YELLOW 



SPEAKER FRONT RIGHT 
BLACK 

SPEAKER FRONT LEFT 
WHITE 




BR 





SPEAKER REAR RIGHT 
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SPEAKER REAR LEFT 
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B 


D 
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ALARM SYSTEM (M 533) 


■ KS 167 


DOOR LOCK 
RIGHT 


DOOR LOCK 
LEFT 


TAIL GATE LOCK 


HORN 


ALARM 

CONTROL UNIT 


K 


HYDRAULIC < fNIT 


MP III MP X" I ,MP V 



SEE 
PAGE1 
FIELD H6 


□ 


MP X*/ 

mpxh 


WELDING POINT 

CONNECTION WITH FIELD INDICATION 
MP GROUND TERMINALS 

KS WIRE HARNESS 


XVI EZK 



£AR FOG LIGHT. 


ULB TESTER-STOPLIGHT. 


ASHER REAR RIGHT 


FfZZZ-ASHER REAR LEFT, 



B<UZJLBTESTEFt-SIDE LIGHT RIGHT 


BCZ-JLB TESTER-SIDE LIGHT LEFT 
KS A 


CENTRAL ELECTRICAL SYSTEM 


MP VIII 


15 BVW5 


15 SW/RT 


10 sw/e^ 


10 SW/WS 


10 (S/RT 


10 HVSW 


B 


D 


F 


H 
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ELECTRICAL SYSTEM 


HYDRAULIC UNIT 


ABS SYSTEM (M 593) 


KS 4 


XVI EZK 


25 BR 





ABS-CONTROL UNIT 


GROUND STRAP 


TEL.NR 928.61Z189.01 ^-p- v V V V V V r ; T" 


m ■ 


0.75 GH/SW 


10 BR/GN 


15 GN 


15 GN/5E 


15 GN/RT 


4.0 RT 


10 GN/WS 


10 WS 


0.75 GN/BL 


40 RT 


KS 121 


2.5 SW/BR 


2.0 RT 


2.0 RT 


at 


1 1 — u u ■ ■ -t t 


0 5 SW/GR 


in 
o 


a a o 


cc 

LTl 


1.0 BR 


MP IV 


1.0 BR 


1.0 BR 


WIRE CONNECTOR 



10.0 RT 


1 HID 


ft 


MP VI 


MP VI 


it 


MP XI 


KDMBI 
LTG 


EH 


0.5 SW/RT 


MP W 


KDMB I 
LTG. 


it 


KOMB I 
LTG. 


4"!' MP 


MP XII 

H 

K0M0 I 
LTG. 


4—4 


J 


n h 

YY VP 


J 


REAR RIGHT REAR LEFT FRONT REAR 

WHEEL SENSOR 


FRONT LEFT 


tSi 


TRAILER COUPLING 
IM 208) 


15 BR 


31 


15 GR/WS 


REAR FOG LIGHT. 


15 SW/RT 


SUL8 TESTER-STOPLIGHT. 


10 SW/GN 


0* 


15 GR/WS 


SEE 
PAGE1 
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FLASHER REAR RIGHT 


10 SW/WS 


FLASHER REAR LEFT. 


10 GR/RT 


SULS TESTER-SIDE LIGHT RIGHT, 


10 GR/SW 


8CU.8 TESTER-SIDE LIGHT LEFT 


54q 


15 SW/RT 54 


15 SW/GN 


IS SW/WS L 


15 GR/RT 5flR 


15GR/SW 58L 


< 
< 


KS 161 


KS 180 


KS 4 


SOCKET TRAILER COUPLING 


H 
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L 
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O WELDING POINT 

| | CONNECTION WITH FIELD INDICATION 


IGNITIOIV DISTRIBUTOR 
LEFT RIGHT 


MP GROUND TERMINALS 
KS WIRE HARNESS 


STARTER 


90 



SOLENOID VALWE 
(AUTOM. TRANSM.) 
IM249) 


KICK-DOWN 
IM249) 


TEMPOSTAT 
SWITCH 


TEMPOSTAT 
CONTROL UNIT 


TEMPOSTAT MOTOR 


CLUTCH SWITCH 


FUEL PUMP 


CYLINDER 1 CYL 


B 


D 


H 
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IGNITION DISTRIBUTOR 
LEFT RIGHT 


HALL 
SENSOR 


THROTTLE VALVE SWITCH 


0.75 BR 


0.75 WS/RT 


IGNITION 
TRIGGER UNIT 
LEFT 


0.75 WS 


TESTER PLUG 
(ONLY FACTORY) 


CODING PLUG 



81 


82 


83 


84 


85 


RESONAF^mJZ FLAP 
VALVE 


86 


i FUELTANKT VENT. 
VALVE 


87 


TEMPERA. JURE 
SENSOR 


88 


POTENTIOME=rFTER 


89 


MP VIII 


OXYGEN SENSOR 


FUEL PUMP 


Lz9l LT^J li^J Lr?J LT5U LT?J LT?J lJf?J IDLE REGULATOR 

CYLINDER 1 CYLINDER 2 CYLINDER 3 CYLINDER 4 CYLINDERS CYLINDER 6 CYLINDER 7 CYLINDERS 


90 


H 
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M 
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93 


94 


95 


96 


97 


98 


99 


100 


B 


D 


H 


K 


r 


8 


Li 

|E87 IetTI ^c 

|C8S |Q17 iKlTl ^O 


|D17 


|K16 


|2S. 


1 24 



Si AO 10 

IS 
15 


VI 87rj 
NT3 
XIV 86 
X 

XXfl-XXIV 30M. P13 



S tfl £ 

□ Lkl 2_ 

fT *3T pT 

m 


O "6 Q 6 A 


59 


■4 

cs 

3 


— CD 


s 2 s a 


co 


3 £ 


FUSE OUTPUT 
< 


1 CENTRAL LOCKING SYSTEM F12 

2 CIGAR LIGHTER F13 

3 FAN CONTROL UNIT q% 

4 STOPLIGHT, TEMPOSTAT F21 

5 WINDSCREEN WIPER 

6 A/ft CONDITION 

7 INTERIOR LIGHTS CONSOLE V21. J22 

8 SEATHEATER H21 


VI1 15 
DTI 


GB 


INSTRUMENT CLUSTER 
10 B14. J14 

REAJ? WINDOW WIPER SWITCH 


11 flEAft WINDOW VWPEfl 


T24 


XXI 30 

12 BACKUPUGHT, MIRROR f% 


13 A17X. AC H12 

14 SUNROOF 

15 DOOR WINDOW LIFTER 

16 A8S 

17 FRESH AIR BLOWER 

18 HORN'S 

19 REAR WINDOW DEF. 

20 SEAT ADJUSTMENT LEFT GTI 

21 SEAT ADJUSTMENT RIGHT gt? 

22 BOOSTER 


G24 
G23 
XVI 30 

X 30 

XII 30 
T25 

Ml 30 


E24. UH 


23 COOLANT AIR/FLAP XVII 87 

COWrflOL 


a> lt* co "-i oo 

x-txxxxxxST*: 

3~?r?i i. i. i. i. i. i, i. 



FUSE INPUT 
< 


FUSE OUTPUT 
< 


5A 


•E 


2SA 


SA 


7SA 


25A 


7 5A 


SA 


15A 


5A 


-E 


7 SA 


7 SA 


15A 


25* 


30A 


15A 


30A 


ISA 


2SA 


30A 


30A 


3- 


ISA 


7 5A 


XXIIJ-XXiVX 
W 66 
A22 


XXW-XXW 
30a 


Q21 


■W 87 


15 


Ml T5 

812 

8t1 

011 

012 

XVI1 15 


VI 87 

Ufl XVI 30 

-30 

A 12. A11 
IV 30 
Q25 

XJV 30 

XXV 86 

XXIII- XXIV 30 


24 INTERIOR LIGHTS V22.XIC.E13- 

25 HEADLAMP CLEANER XIX 30 

26 TRUNK LID RELEASE U2S 

27 HEADLAMP MOTOR 

28 COOLANT FAN 1 

29 COOLANT FAN 2 022 

30 FOG LIGHT 024,25 

31 HIGH BEAM LEFT oil 

32 HIGH BEAM RIGHT 012 

33 AUX. HIGH BEAM 022.023 

34 TURN SIGNAL FRONT LEFT Pn 

35 TURN SIGNAL REAR LEFT TT5 

36 TURN SIGNAL FRONT RIGHT P12 

37 TURN SIGNAL REAR RIGHT T21 

38 LOW BEAM LEFT 013 

39 LOW BEAM RIGHT 014 

40 SIDE LIGHT LEFT S24 

41 SIDE LIGHT RIGHT 


S23 


t2 FUEL PUMP, OX. SENSOR ^ 


43 LICENSE PLATE 

ASH-TRAY, 
UL INSTRUMENT LIGHTS 

45 REAR FOG LIGHT 


T22 


F24 


T23 


< P 

to 3 


cn (SI ** "* 

3 — i isi (?) 


- w 


1 1 o 1 < r™? r~< \ 1 

f! pI p *T <pT ST x £ £ 




CO 


5j5 


c c | f 


LTV P 


25 
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a' 


s - 


5 


- £ P 5 


<*■ i2 

CD 


a d > 


to 


FUSE INPUT 
< 


7 5A 


25A 


1A 


E 


E 


1SA 


30 


30 


15A 


7 5A 


7 SA 


15A 


SA 


5A 


SA 


E 


5A 


7 5A 


7 5A 


SA 


5A 


15A 


SA 


SA 


SA 


•sn 


•stz 


■XII 87 


xxih-xxrv S6a 
XII 85 


. XJI 86b 
XX1I-XXIV 86 


C23 


C24 


H24. XXII- XXIV 56t) 


'CIS 


-C21 


■XX 87 


C13 


J24 


Ml 

REAR WINDOW HEATER 


IV 

RELAY X 


VI 

DOOR WINDOW LIFTER 



TURN SIGNAL 




& 3 lq S 


OA7Z. V ROW 
ONLY 208 



FRESH AIR BLOWER 


XI 


SUPPRESSOR 


XII 

HORN 




IxJ ilEiL 


1G C» 


9 

■ 

1 


JO (M 


a. 



2 VERSIONS 

- SERE-RDW 

- IM553-USA) 

- IM193-JAPAN) 


XIV 

STARTER 


2 VERSIONS j*** 

XV 

KICK-DOWN (M 249) 




XIX 

HEADLAMP CLEANER 


LIGHT C( 


XX 

Fl/Ei. PUMP 


XXI 

INTERIOR LIGHT 


XXII 

S ACKUP LIGHT IM 249) 







CM 


CM (N 
fM -J" 


^ S - f f 

vi ?< > i/) 


x x 


(O CO «> 


X X (rt 


f5 S — 2S 


in c*- 


m" 1J1 _ _ 
^ ^» _ ^ 


S s 


_L X LTJ L^J 
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Ml 

FfEAfl WINDOW HEATER 



IV 

flf LAV X 


VI 

DOOR WINDOW LIFTER 


VII 

W/P£fl INTERVAL 


TURN SIGNAL 




ONLY ROW 


O/VZ. V 208 



0/VZ.V 


FRESH AIR BLOWER 


XI 


SUPPRESSOR 


XII 

HORN 



7- 


00 




2 VERSIONS 

■ SERE -ROW 

■ (H553-USA) 

■ IM193-JAPANI 


XIV 

STARTER 


2 VERSIONS {Jggjg, 

XV 

KICK-DOWN (M 249) 



XVI 





XXIII-XXIV 

LIGHT COMBINATION RELAY 


XIX 

HEADLAMP CLEANER 


XX 

FUEL PUMP 


XXI 

INTERIOR LIGHT 


XXII 

BACK UP LIGHT (M 249) 
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Current Row Diagram 


97- 


Wiring Diagram Type 928 S Model 88 


The wiring diagram comprises 12 individual wiring diagrams. 
They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central electrical system 
within a dash-dot frame. 

This part of the central electrical system shows all the lines and relays required for 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is 
shown in a vehicle diagram. 

The 10-pole plugs on central electrical system are clipped together 
from 3 parts. 

Part 1, with the cast-on fastening pin, is the "initial element". 

Part 2 is the "module element". 

Both parts are identified by the digits 1 ... 5. 

Part 3 is a "coding element". 

The designations of the plug connections in wiring diagram for central electrical 
system refer e. g. from A 11 ... 15 to the "initial element", from A 21 ... 26 to 
module element. 
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SUPPRESSOR FOR RADIO — 
SWITCHING UNIT EX IM193) - 
EZK CONTROL UNIT 


REAR WINDOW WIPER RELAY 

HIGH PRESSURE AND LOW PRESSURE SWITCH 

AIR CONDITIONING SYSTEM EONTROL UNIT 

COOLANT FAN FINAL STAGE 

COOLANT FAN CONTROL UNIT 


11eK- 

tleK- 

TleK- 

8d0 ■ 

8dN- 

7dL- 

18c0 

2dM- 


■11eR 
-tleR 
-11eR- 
■8cl0- 


UNDER THE COVER ON PASSENGER'S SIDE SILL 
UNDER THE COVER ON PASSENGER'S SIDE SILL 
UNDER 1HE COVER ON PASSENGER'S SIDE SILL 

IN CENTRE CONSOLE IN FRONT OF RADIO 

IN CENTRE CONSOLE BELOW RADIO 


■7dQ - 

■18c0 

■2dM- 


IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 
UNDER THE COOL KIT COVER 


FRONT OF AIR CONDI HONING COMPRESSOR RIGHT 


8cN-D— 8CN-0— IN HEATER BOX 


COOLING WATER PRESSURE SWITCH — 
COOLING WATER TEMPERATURE SWITCH 
BULB CONTROL UNIT 


IDLE SPEED CO ADJUSTMENT POTENIOMETER 
LH JETRONIC CONTROL UNIT 


— 1cN — 

— 10eK— 

— 5cM — 

— 6cM — 

— 7cL — 

— 7dL — 
7 d L -- 


■1r_N- 
■10gR- 
■5cP - 
■6:P- 
7:Q ■ 
■7dQ- 
7d0 - 
■10eM 


IN ENGINE COMPARTMENT ON FRONT RIGHT ENO PANEL 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

IN COOLANT HOSE BEFORE EXPANSION TANK 

ON EXPANSION TANK 


— ON PASSENGER'S PARCEL TRAY 


SOLENOID VALVE I ADDITIONAL AIR CONDITIONER) — tOeM - 
OIL LFVFl SWITCH 3eN-0 — ieN-0 — ON OIL PAN. TRONT 


IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 
IN PASSENGFR'S FOOTWELL ON CONTROL UNIT CONSOLE 
UNDER THE RIGHT SEAT 


OIL TEMPERATURE SWITCH (M249) 13eO 

SWITCHING DEVICE. REDUCED DRIVING LIGHT 

CONTROL FOR ADDITIONAL AIR CONDITIONER 

SEAT MEMORY CONTROL UNIT LEFT 

SEAT MEMORY CONTROL UNIT RIGHT 

MIRROR MEMORY CONTROL UNIT 

CRUISE CONTROL CONTROL UNIT 7dN-0 - 7dN-0 

FREEZING PROTECTION SWITCH AIR CONDITIONER - 7cM 7cM - 


12dN 
10dP- 
1QC1M 
7cQ - 


13eO 
7dQ - 
12dN 
■10dP 
■10dM 
■7cL- 


ON TORQUE CONVERTER LEFT SIDE 

IN PASSENGER'S FDOTWFU ON EONTROL UNIT CONSOLE 

ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

IN SEAT 

IN SEAT 

IN DRVIER'S FOOTWELL ON SlDF PANEL 

IN CENTRE [ UNSDi E AT FRONT 


MNO 72 

AB 76,77 

E73 

A 65, JK 66,0 63 

G 31 

HJ 67.68 

MN 64,65 

H 64.N 62 

B 67.H 64.M 62 

P 28-30 

L 82-84 

OP 17 

P 32 

AB 34-36 

0 39,40 

MNO 39,40 

L 29.30 

L 29 

NO 1 

OP 88 

J 87-89 

F 38 

0 26 

P 35,36 

H 2,3 

EF 39,40 

- K-0 57 

K-0 54 


WARNING BUZZER 

WASHING FLUID LEVEL SWITCH 

RESISTANCE GROUP FOR BLOWER 

RESISTANCE GROUP FDR ADD. AIR CONDITIONER 
TIME RELAY 


8cP- 
6cL- 


■8cM 
BL- 


UNDER THE WINDSHIELD WIPER COVER 

ON STEERING PROTECTIVE TUBE 

ON WINDSHIELD WASHER TANK — 


CENTRAL ELEC1RIC 
CENTRL INFORMER 
CENTRL INFORMER 


7cL-M — 7cL M — ON BLOWER HOUSING 

12d0 ■ 12d0 -— ON SUPPLEMENTARY AIR CONDITIONING, LEFT 

8dN IN C t NT RE CONSOLE BELOW RADIO 

7dM ----- 7dP ■ ■ IN PASSENGER'S FOOTWELL ON FIREWALL — 
7dQ IN ORIVER'S FDOTREST 


....... Q 54 57 

— AB 89,90 
FG 31 

— - F 21,2? 

L 28 

KL m? 

HJ 37.38 

P 23-25 


7dK- 


IN DRVIER'S rOOT WELL ON SIDE PANEL 


FGH 26.27 
FGH 26,27 



PLUG CONNECTIONS 


NUMBER 

CODE OF PINS DESIGNATION, FUNCTION 


T1 - 
T2- 
T3 - 
T4 - 
T5 - 
T6 

T7- 

T8- 

T9 - 

T10 ■ 

T11 ■ 

T12 ■ 

T13 ■ 

T14 ■ 

T15 ■ 

T16 ■ 

T17 ■ 

T18 

T19 ■ 

T20 

T21 

T22 

T23 

T24 

T25 

T26 

T27 

T28 

T29 

T30 

T31 

T32 

T33 

T34 

"Tib 

T36 

I 37 

T38 

T39 

T40 

T41 

T42 

T43 

T44 

T4S 

T46 

T47 

T48 

T49 

TSO 

T51 


2 
3 

18 
18 
3 

4 

2 

2 

6 

8 

2 

2 

2* 

2* 

2* 

2* 

14 

14 

14 

14 

8 

4 


6 

2 

2 

— U 

2 

4 

6 

4 


3 

1 


2 

3 

3 


3 

3 

2 

12 

8 

3 

2 

6 

6 


GLOVE BOX LAMP 

ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 

DOOR DRIVER'S SIDE 

DOOR PASSENGER'S SIDE 

COUNTRY COOING RHO 


TRANSMISSION 

LICENSE PALTE LIGHTS 

DOOR CONTACT SWITCH TAILGATE 
REAR WIRE HARNESS / B-PILLAR - 
B-PILLAR / TAILGATE 


SIDE MARKER LAMP LEFT REAR 

SIDE MARKER LIGHT RIGHT REAR 

BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT FRONT 
BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT FRONT 
BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT REAR - 
BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR — 

FRONT END / ENGINE WIRE HARNESS 

INSTRUMENT PANEL / REAR WIRE HARNESS 

SEAT DRIVER'S SIDE 


SEAT PASSENGER'S SIOE 

ALARM SYSTEM 

ABS 


TRAIL FR HITCH 
SUN ROOF 


HEATED SPRAY JET LEFT 

RANGF INDICATOR 

PULSE SENDER 


AIR CONDITIONING SYSTEM — 

AIR CONDITIONING SYSTEM 

INSIDE TEMP SENSOR FUR AIR CONDITIONER 

AUTOMATIC TRANSMISSION 

ALARM SYSTEM / ENGINE HOOD CONTACT - 
ADDITIONAL AIR CONDITIONER 


- ADDITIONAL AIR CONDITIONER 


8 

1 

14 

12 

4,2 LOUDSPEAKER LEADS VEHICLF WITHOUT BOOSTER 


DOOR DRIVER'S SIDE BY SFAT AND MIRROR MEMORY 

DOOR PASSENGER'S SIDE BY SEAT AND MIRROR MEMORY 


PLUG BRIDGE INSTEAD BOOSTER THROTTLE 

ALARM SYSTEM / DOOR LOCK 

ALARM SYSTEM / DOOR LOCK 


ALARM SYSTEM / WIRE HARNESS B-PILLAR 

WIRE HARNESS B-PILLAR / TAILGATE LOCK 

IGNITION FINAL S T A Lit / CONTROL UNIT 

DIAGNOSIS CONNECTION 

[COM] ELEMENT FOR IGNITION SYSTEM AND LH- JETRONIC 

OX. SENSOR 

FRESH AIR BLOWER 

AUTGM TRANSM . LOULING T(J Lit ARBOX WIRF HARNE SS - 
AUTOM. TRANSMISSION. COULING TO REAR WIRE HARNESS 


POSITION IN 
VEHICLE 
LHD RHD 


VcL — 
6c0 — 
7cQ — 
7cL — 
6dL — 


■7cD - 
6cO •- 
■7cL - 
■7cQ - 
■6dQ - 

16d0 16d0- 

18cN 18c0-- 

18c0 18c0- 

13dL 13dQ- 

13aM i3 a Q_ 

18c0 

18cN 

5cP 5cP — 

5cM 5cM - 

16d0 16dO- 

16d0 16dO- 

3cM 3cM - 

7dL 7dL - 


10eO 
10eL- 
6dL 
6dL ■ 
6dl - 
13dL- 
6c0 - 
8bP - 
16d0- 
8cN - 
8cN - 
8cN - 
16dO- 
6dl - 
12dN- 
6dL - 
7cO - 
7cL 
11eK- 
TleK- 
7cL - 
7cQ - 

13dL - 
13qN- 
6dL - 
7riL - 
7dL - 
6dL 
7rL - 
I6dn- 
16d0- 


10eL- 

10eO- 

6dQ - 

6dQ - 

6dQ - 

13dQ- 

6cO - 

8hM - 

16dO- 

8cN - 

8cN - 

6cN - 

16d0- 

6dQ - 

12dN- 

6dQ - 

7cL - 

-7cQ - 


— 11eR 

— TleR 

— 7cQ 
-7cL 


13dQ- 
13aO- 
6dQ - 
7dQ - 
■7dQ - 
6dQ 
7cL - 
■IfcdG- 
16U0- 


NOTE 


ONTROL UNIT 

■iR SYSTEM COVER — 
HELF, DRIVER'S SIDE 

ONTRCIL UNIT 

UNIT CONSOLE 


ABOVE EZK. LH C 
UNDER THE WIPE 
ABOVE PARCEL S 
ABOVE EZK. LH C 
BEHIND CONTROL 

UNDER THE SPA 
UNDER THE TOOL 
UNDER CARPET If— 4 FRONT OF TOOL KIT 


WHEEL COVER 
KIT COVER 


UNDER THE PAS: 
ABOVE THE REA 
UNDER THE TOOL 
UNDER THE TOOL 
IN ENGINE COMPA 
IN ENGINE COMPA 
UNDER THE SPA 
UNDER THE SPA 
IN ENGINE COMPA 
NEAR CENTRAL E 
UNDER THE SEAT 
UNDER THE SEAT- 
UNDER THE CENT 
UNDER THE CENT' 
UNDER THE CENT" 
UNDER THE PASS 


ENGER SIOE REAR TR'M PANEL 

-LID PANEL — ■ 

KIT COVER 

KIT COVER 


RTMENT AT SUSPENSION STRUT MOUNT 
;RTMENT AT SUSPENSION STRUT MOUNT 

E WHEEL COVER 

E WHEEL COVER 


RTMENT AT RIGHT WHEEL HOUSING - 
LECTRICS 


ADVANCE SEAT 


\ ADVANCE SEAT — 

RAL ELECTRICS 

RAL ELECTRICS 

RAL ELECTRICS 


: ENGER SIDE REAR TRIM PANEL 


UNDER THE WIPE R SYSTEM COVER 
UNDER THE INSTF=^UMFNT SCUTTLE 
UNDF R THE SPAF^E WHEEL COVER 
IN CENTRE CONSL 


IN CENTRE CONSC 


IN CENTRE CONSC 
UNDER THE SPA 


LL 
DLE 

act 


l WHEEL COVER 
RAL ELECTRICS 


UNDER THE CENT 
ON SUPPI.FMENTjwARY AIR CONDI HONING. RIGHT 

UNDER THE CENT — RAL ELECTRICS 

ABOVF PARCEL SHELF, DRIVER'S SIDE 

ABOVE EZK. LH CZ ONTROL UNIT — - 

UNDER THE BOOS TER COVER ON RIGHT SILL - 
UNDFR THE BOU^ TER COVER ON RIGHT SILL — 
ABOVE EZK. LH ONTROL UNIT 


ABOVE PARCEL 


.HELF, DRIVER'S SIDE 


UNDER THE PAS 
ABOVE THE REA 
UNDER THE EEN 
ON CONTROL UNI" 
ON CONTROl UNI 
UNDER THE CENT 
ON BLOWER HOU' 
UNDER T HE SPA 


ENGER SIDE REAR TRIM PANEL — 

LID PANEL 

RAL EL EC TRIES ._ 

" CONSOLE 

" CONSOLE 

RAL ELECTRICS 

>ING ■ 

E WHEEL COVER 


UNDER THE SPARSE WHEEL COVER ■- 


B 


D 


E 


H 


K 


FIEL 
WIR 


□2,01 
C4.C1 
H1.GV 
J1.MV 
G3 

05, J2 

P6 

N9 

LM10, 

K10 

010 

02 

H22.h 
J22.L 

L22X 
L22.F 

N026 

E13J: 

KL43, 

H42,i 

D75- 

M76 

L79 

E12 

C12 

AB24 

J29 

F33 

F33-- 

BC33 

0351 

L38 

G39 

F36 

C59-, 

CSV. 

BC67 

066 

C72 

C73 


— C73 

— C73 

— K83 

— 082 

— 084 


089 

M32 

A23 

BC85 
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'LUG CONNECTIONS 


GROUND POINTS 


:ode 


NUMBER 

OF PINS DESIGNATION, FUNCTION 


POSITION IN 
VEHICLE 
LHO RHD 


NOTE 


FIELD IN 
WIRE DIAGRAM 


CODE 


DESIGNATION, FUNCTION 


POSITION IN 
VEHICLE 
LHD RHD 


NOTE 


— ? 

— ■ 3 

— 18 

— 18 

— 3 

— U 
— - 2 

— 2 

— 6 

— 8 

— 2 

— 2 

— 2> 
2> 


2 
2 
2*2 
2x2 
% - 
% - 
% 

% - 
8 - 


t+*7 


£> 
2 
2 

2 
4 
6 
<♦ 
3 
1 
8 
1 

V* 
12 
4> 
7 
3 
3 

3 

3 

2 

1? 

8 

3 

2 

6 

6 


GLOVE BUX LAMP 

ENGINL COMPARTMENT LAMP. HEATED SPRAY JET RIGHT - 

DOUR DRIVER'S SIDE 

DOOR PASSENGER'S SIDE 

COUN1RY CODING RHD 


TRANSMISSION — 


LICLNSE PALTE LIGHTS 

DOOR CONTACT SWITLH TAILGATE 
RLAR WIRE HARNESS / B-PILLAR - 


— B-PILLAR / TAILGATE 

— SIDE MARKER LAMP LEFT REAR 

— SIDE MARKER LIGHT RIGHT REAR 


BRAKE PAO WEAR CONTACT. SPEED SENSOR LEFT FRONT 

BRAKE PAD WEAR CONTACT, SPEED SENSOR RIGHT FRONT 

BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT REAR - 

— — BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR- 
FRONT END / ENGINE WIRE HARNESS 

— ■ — INSTRUMENT PANEL - / REAR WIRE HARNFSS 

SEAT DRIVER'S SIDE 


SEA1 PASSENGER'S SIDE 

ALARM SYSTEM 

ABS 


TRAILER HITCH - 
SUN ROOF 


HEATED SPRAY Jt T LE FT 

RANGE INDICATOR 

PULSE SENDER 

AIR LUNUI HONING SYSTEM 

AIR CONDITIONING SYSTEM 

INSIDF IT MP SENSOR FOR AIR CONDITIONER 

AUTOMATIC TRANSMISSION 

ALARM SYSTEM / ENGINE HOOD CONTACT - 

ADDITIONAL AIR CONDITIONER — 

ADDITIONAL AIR CONDITIONER 


- 7CL - 

- 6cO - 

- 7cQ - 

- 7rl - 

- 6dL - 

- 16d0- 

- 18cN- 

- 18c0- 

- 13dL- 

- 13qN- 

- 18c0- 

- 18cN- 

- 5lP - 

- 5cM - 

1600- 

16d0- 

3cM - 

7dL - 

10eO- 

10eL- 

6dL - 

6dL - 

6dL - 

13dL - 

6c0 ■ 

8bP - 

16dO- 

— - 8cN - 
8cN - 


7cQ - 
■6cO - 
7rL - 
■7cQ - 
6dQ - 

■16dO- 
18c0- 


ABOVE EZK, LH CONTROL UNIT 

UNDER THE WIPER SYSTEM COVER - 
ABOVE PARCEL SHELF, DRIVER'S SIDE 

ABOVE EZK. LH CONTROL UNIT 

BEHIND CONTROL UNIT CONSOLE 


- UNDER THE SPARE WHEEL COVER 

- UNDER THE TOOL KIT COVER - 

18c0 UNDER EARPET IN FRONT OF TOOL KIT — 

■13dQ — 
13uO — 


UNDER THE PASSENGER SIDE REAR TRIM PANEL 

ABOVE THE REAR-LID PANEL 

UNDER THE TOOL KIT EOVER 

UNDER THE TOOL KIT COVER 


■5cP — 
■5cM — 
■16d0— 
■16dO— 
■3cM — 
■7dL - 
■10eL — 
■ 10eQ— 
-6dQ — 
6dQ — 
■6dQ — 
■13dQ— 


IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 
IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

UNDER THE SPARE WHEEL COVER 

UNDER THE SPARE WHEEL COVER 


IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING 
NEAR CENTRAL ELECTRICS 


UNDER THE SEAT, ADVANCE SEAT 
UNDER THE SEAT. ADVANCE SEAT 
UNDER THE CENTRAL ELECTRICS - 
UNDER THE CENTRAL ELECTRICS - 
UNDER THE CENTRAL ElFCTRICS - 


UNDER THE PASSENGER SIDE REAR TRIM PANEL 


6c0 UNDER THE WIPER SYSTEM COVER — 


DOOR DRIVER'S SIDE BY SEAT AND MIRROR MEMORY 

DOOR PASSLNbER'S SIDE BY SEAT AND MIRROR MEMORY 

I OUDSPEAKER LEADS VEHICLE WITHOUT BOOSTER 

PLLJh BRUM INSTEAD BOOSTER T HRO lilt' 

ALARM SYSTEM / DOUR LOCK 

ALARM SYSTEM / DOOR LOCK 


8cN - 
16d0- 
6dL - 
1?r1N- 
6dL - 
7rQ - 
7cL - 
11pK- 
TleK- 
7cL 
7cQ - 


8bM - 

16dO- 

8cN - 

8cN - 

8:N - 

16d0- 

6dQ - 

12riN- 

6dQ - 

7cL - 

7cQ - 

11pR- 

11pR- 

7cQ 

7cL - 


UNDER THE INSTRUMENT SCUTTLE 
UNDER THE. SPARE WHEEL COVER 

IN CENTRE CONSOLE 

IN CENTRE CONSOL F 

IN EENTRE CONSOLE 


UNDER THE SPARE WHEEL COVER 

UNDER THE CENTRAL FLECTRICS 

ON SUPPLEMENTARY AIR CONDITIONING. RIGHT 
UNDER THE CENTRAL. ELECTRICS 


ABOVF PARCEL SHELF. DRIVER'S SlOF 
ABOVE EZK. LH CONTROL UNIT 


UNDER THF BOOSTER COVER ON RIGHT SILL 

UNDFR THE BOOSTER EDVER ON RIGHT SILL. 

ABOVE EZK. LH CONTROL UNIT 


ABOVE PARCEL SHELF, DRIVER'S SIDE 


Al ARM SYSTEM / WIRE HARNESS B-PILLAR ■■ 

WIRE HARNESS B-PILLAR / TAILGATE LOCK 

IGNITION EINAl ST AM / I UN TRGl UNIT - 

DIAGNOSIS CONNFf T10N 

CONN!] ELEMENT FOR IGNIIlUN SYSTEM AND LH- JE TRONIC 

OX SENSOR - 

ERE SH AIR BL OWER 

AUTOM TRANSM . LUULING TO uE AHBUX WIRE HARNE SS - 
AUTOM TRANSMISSION. COULING TO REAR WIRE HARNESS 


13dL 13dQ- 

13qN 13qO- 


firil ■ 
7dL ■ 
7rt ■ 
6dL 
7cL ■ 
16dO- 
16dO 


-firiO ■ 
-7dQ ■ 
-7dQ ■ 

■ 6dQ 
-7cL - 

— ifidtJ- 

■ 16d0 


- UNDER THE PASSENGER SIDE REAR TRIM PANEL 

- ABOVE THE RFAR-UO PANEL - 

- UNDER THF CENTRAL ELECTRICS 

- ON CONTROL LJNIT CONSOLE ■-■ ■ 

- ON CONTROL UNIT t GNSCH E 


UNDER THE CENTRAL ELECTRICS 
ON BLOWER HOUSING 


UNUER THE SPARE WHEEL COVER 
UNDER THE SPARE WHEEL COVER 


D2.013 
C4.C11 

H1.G14.C44.C55-58.B68 

J1.M14.C42.C54X68 

G3 

05. J29 

P6 

N9 

LM10.N31-32 

K10 

010 

02 

H22.N75 
J22.D7S 
L22.075 
L22.P75 

N026.032-33.JK39.C083 
E13.J28 

KL4 3.H46,F58-60 

H42.FS1-S3 

D7S-77.E83 

M76 

179 

E12 

C12 

AB24 

J29 

F33 

F33-34 

BC33 

035,086 

L. *8 

G39 

F36 

C59-60 

C51 52 

BC67 

066 

C72 

C73 

C73 
C73 
K83-84 
082-83 

mu 

089 
M3? 
A?* 

BC8S.M2 


MP I - 
MP II ■ 
MP III ■ 
MP IV ■ 
MP V ■ 
MP VI 
MP VII 
MP VIII 
MP IX 
MP X ■ 
MP XI 
MP XII 


BOOY FRONT LEFT 

BODY FRONT RIGHT 

WHEEL HOUSING WALL FRONT RIGHT 

STEERING CONSOLE 

FIREWALL 


BOOY REAR 

GROUND STRAP BATTERY 
ENGINE POWER 


ENGINE ELECTRONICS 

WHEEL HOUSING LEFT OUTER 
WHEEL HOUSING RIGHT INNER 
WHEEL HOUSING LEFT INNER - 


- 1c 0 - 

- 2cM- 

- 3cM - 

- 8cP - 

- 8dM - 

- 16d0- 

- 18d0 - 

- 6c0- 

- 6cN- 

- 3dQ - 

- 5cM- 

- 5cP- 


1cQ 
2cM - 
3cM 
8cM - 
8dM - 
16dO 
18d0 
6c0 - 
6cN - 
3dQ - 
5cM - 
ScP - 


FRONT END PANEL 
CONDITIONING CONDENSER 


IN ENGINE COMPARTMENT Al 
IN ENGINE COMPART. NEAR Al 
IN ENGINE COMPARTM. RIGHT TSIDE ABOVE IGNITION COIL 
ON STEERING CONSOLE, BELOWn/ LEF T 
ABOVE CENTRAL ELECTRICS 
UNDER THE SPARE WHEEL IC~ VER 
UNDER THE TOOL KIT COVER 
ON UPPER CRANKCASE, REAR LEFT 
ON UPPER CRANKCASE, REAR RIGHT 
BEHIND ABS HYDRAULIC UNIT 
IN ENGINE COMPART. ON RIGH 
IN ENGINE COMPARTM. ON LEF= 


" SUSPENSION STRUT MOUNT 
T SUSPENSION STRUT MOUNT 
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Wiring Diagram Type 928 S 

Model 89 


Coordinates 


Sheet 

1 

1 - 

10 

Lights Row 

Sheet 

2 

1 - 

10 

Lights USA 

Sheet 

3 

11 - 

20 

Body 

Sheet 

4 

21 - 

30 

instrument Cluster and Senders 

Sheet 

5 

31 - 

40 

Engine Cooling, Heater, Air Conditioner 

Sheet 

6 

41 - 

50 

Outside Mirror, Power Seat 

Sheet 

7 

51 - 

60 

Seat and Mirror Memory 

Sheet 

8 

61 - 

70 

Radio, Alarm System 

Sheet 

9 

71 - 

80 

Antilock System, Tire Pressure Control, 


Sheet 10 
Sheet 1 1 
Sheet 12 


Porsche Lock Differential, Traitor Coupling 

81 - 90 Motor, Fuel and Ingnition, Cruise Control 

91-100 Central Electric 

Constr. Components, Plug Connections, 
Ground Points 


Current Flow Diagram 97-309 


Wiring Diagram 

Model 


Type 928 S 
89 


The wiring diagram comprises of 11 individual wiring diagrams and 1 sheet construction 
components, plug connections and ground points. They are subdivided into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a 
dash-dot frame. 

This part of the central-electrical system shows all the lines and relays required for the 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 


The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system 
refer e.g. from A 11 15, to the "initial element", from A 21 25 to module element. 


diagram. 
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Wiring Diagram Type 928 S 
Model 89 Sheet 1 

Lights Row 

Coordinates 
1-10 


Current Flow Diagram 


Wiring Uiagram 

LIGHTS ROW 


ype S Model 89 Sheet ' 


B 


D 


H 


1 


G!CV C RC^ 
.A HP 


K 


SIQS M4RM 
lIGH ' 


t-GG L AMP 


3 . ADOriONAL 
, HIGH BEAMf, 


6 


7 


8 


10 


CQNCEAl £[J HEADUGHTl 
P!GH T 


LONCEALtC HEADUGH' 


ADO riONAL 
HIGH BEAM? 


FOG l*MP 


SIDE. VW\i r -i 
LIGHT 


SIlL MRS 



10NLF.AI LOHLkQUGHT 


HfAOLIfiK 


8-' — 


B 


D 


H 


J 


K 


3K * BLACK 


91 - RED 


3N - jREEN 


GR 


5 ? - 


5L - 6LUc 


V: =. vie 
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H 


f- *1' 


.JCH 


*JOR LAMP » r 


0 I tfE. 



15.01] 


^ ^>T 


J 


"s RE 


K 

F 1 . "inR .amp f.;QtHT 
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Wiring Diagram Type 928 S 
Model 89 Sheet 2 

Lights USA 
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Wiring Diagram lype928S Model 89 Sheet 2 
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Wiring Diagram Type 928 S 
Model 89 Sheet 3 

Body 
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11-20 
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Wiring Diagram lype9^8S Model 89 Sheets 
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Wiring Diagram Type 928 S 
Model 89 Sheet 4 

Instrument Cluster and Senders 

Coordinates 
21-30 


Current Flow Diagram 


Wiring Diagram lypc 928 S Model 89 Sheet 4 
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^Wiring 
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RE = REQ 
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Bl = BLUE 


VI = VIOLET 
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Wiring 


Wiring Diagram Type 928 S 
Model 89 Sheet 5 

Engine Cooling, Heater, 
Air Conditioner 

Coordinates 
31-40 


Current Flow Diagram 


Wiring Diagram lype^ZBS Model 89 Sheet b 

ENGINE COOLING. HEATER. AIR CONDITIONER 
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3P0WN 
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Vyw/iring 
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Wiring Diagram Type 928 S 
Model 89 Sheet 6 


Outside Mirror, Power Seat 
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Wiring Diagram lype^ZbS Model 89 Sheet 6 
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Wiring Diagram Type 928 S 
Model 89 Sheet 7 

Seat and Mirror Memory 

Coordinates 
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Current Flow Diagram 
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BK = BLACK 


V/T = WHITE 


RE = RED 


©J = GREEN 


YE - YELLOW 


13? = GREY 


Bff = BROWN 


8L = BLUE 


VI = VOLET 


Wiring 
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Wiring 


Wiring Diagram Type 928 S 
Model 89 Sheet 8 

Radio, Alarm System 

Coordinates 
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Current Flow Diagram 


Wiring Diagram Type 928 S Model 89 Sheet 8 

RADIO. ALARM SYSTEM 
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MIDDLE RANGE 
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VI - VIOLET 


Wiring 
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I I 


T4?T 


KS 167 right 


KS 4 



V "V7"V 


FREQUENCY SWITCH 
000k RIGHT 


15 BR 


< - 


1.5 Tt 


15 6R 


^ ^ 


HIGH RANGE 
RADIO SPEAKER 

FRONT RIGHT 

MIDDLE RANGE 
SPEAKER 


<4» 

-( cm- 


KS 69 LEFT 


.', BR 


WW 


15 Cjtj 


fJR/WT 


-> 


DEEP RANGE 
SPEAKER 


KS 69 RIGHT 


15 VI 


15 BR 


MIDDLE RANGE 
SPEAKER 


REAR RIGHT 


15 M 


IS BR/WT 


HIGH RANGE 
RADIO SPEA\ER 


RADIO 


MP IX 

MP II M P^XI | y MF V 


MP 1 


HI 




4= 






MP ' 


MP -M\ 


ALARM SYSTEM 

<M533, MS25) 


r Alt GATE LOCK 


RTIN6 FRAME 



s 
en 


t 31 


^ 2. 



□ 

1 1 CDWECTION W'TH P£LD GATA 

MP 5R0U& PQ!N T 

■■S WIRE HARNESS 


V 38 I EHGK ^300 


H 


J 


K 


M 


T 


N 


0 


SLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = /BLOW 


GR = GREY 


BR - 8RDWN 


BL = BLUE 


V! = VIOLET 


61 


62 


63 


I 


64 


65 


66 


67 


68 


69 


70 


8 


turreasit Flow Diagram 97-325 


Wiring 


Wiring Diagram Type 928 S 
Model 89 Sheet 9 

Antilock System, Tire Pressure Control, Porsche Lock Differential, 

Trailor Coupling 

Coordinates 
71-80 


Current Flow Diagram 


Wiring Uiagram lypeVZ8S Model 8V bheet 9 

ANTIIOCK SYSTEM. TIRE PRESSURE EONTROL. PORSCHE LOCK DIFFERENTIAL. TRAILER COUPLING 


71 


7/ 


73 


74 


75 


76 


77 


78 


79 


80 


B 


D 


H 


K 


ABS - ANTILOCK SYSTEM IM593) 


PSD - PHRSCHE LOCK DFFERENTIAL (M221) 


SOLENOID VALVE 
(M2211 


HYDRAVJf £ UNIT 
ABS 


ACCELERATING 

SENSOR 

(M221I 



PUMP (M22U 


RDK - TIRE PRESSURE CO 
(M482) 


PUMP RELAIS 
IM221) 


-MP VI 
MP VI! 


U- t-iJ 


MP X' / 


MP IV 


REAR RIGHT 


REAR LEFT 


FRONT RIGHT 


F^GNT LEFT 


B 


D 


H 


K 


BK * BlAEK 


WT r WHITE 


re»rk: 
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YE - YcLLOW 


6R = ore: 


BR * BROWN 


BL - BLUE 


VI - VIOLET 


^■Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


a 


35 -PIN PLUG 
55-PIN PLUG 

"T CONNECTOR 
■XT CONNECTOR 


PSD - PHRSCHE LOCK DIFFERENTIAL (M221) 


ACCELERATING 
SENSOR 
(M221) 


05 BK/RE 



PLUG SOCKET 
TRAILER COUPLING 


TRAILER COUPLING 
IM 208) 


■on 


05BR/V/T 


KS 3 


i CONTROL UNIT 

TIRE PRESSURE CONTROL 


1, 


r 


s 

s 


J 



XX 1 


COMBINATION LEADS 


y 1 ii 


i 



RDK - TiRE PRESSURE CONTROL 
(M482) 


MP IX 


MP XI 


mp n 


UJ 


•30 


O 3 


W3 


AR L£f-T 


a q 

LkJ I/O 

FRONT RIGHT 


□ a 

UJ C/7 



F^ONT LEFT 


MP XW 


MP IV 


mp vm 


H 


K 


H25 


15 


,,,12 ... , 


31 


16 


GROUND ABS 



: ( 


XVI! A8S 


SEE CEL 
RELD KA 


CENTRAL ELECTRIC 


2 


s 


5 

5 


4 


LTI 


LA 


v v y v v V 


s 


^ Jl* J U Jl> y 


ISO 


T2V 


MP V 


in 


I 


723 


SZ2 


O 


T21 


s 


re 


S 

O 


3 


.523 


161 


St4 



. . 






WELDING POINT 
| | CONNECTION WITH -FLO OAT A 

MP SPDUNC PONT 
*v5 WIPE HARNESS 


M 


N 


0 


71 


73 


74 


75 


76 


77 


r 


78 


79 


80 


;LACK 


WT - WHITE RE - R5L: 5N - GREEN TE - YELLOW GR = GRET BR - BROWN BL - BLUE VI - VIOLET 


Currei — it Flow Dfagram 97-327 


Wiring 


Wiring Diagram Type 928 S 
Model 89 Sheet 10 

Motor, Fuel and 
Ignition, Cruise Control 

Coordinates 
81-90 


Current Flow Diagram 


Wiring Diagram lype9Z8S Model 89 Sheet 10 

MOTOR. FUEL AND IGNITION, CRUISE CONTROL 



BK = BLACK 


WT = WWT 


RE = RED 


GN = GREEN 


YE = YELLDW 


GR = GREY 


BL = BLUE 


VI = VIOLET 
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Wiring 


H 


J 


K 


L 


M 


N 


0 


IGNITION COIL 
RIGHT 


IGNITION COIL 
LEFT 


IGNITION CIRCUIT CONTROL 


HALL SENDER 

~ — n 


i FINAL 
RIGHT 


KS 1 


1 1.5 Bft/GK 



I 


15 BK 


ISflR 


ON FINAL 
[ LEFT 

7 


1 15 8R/BK 


1SBX 


15 BR 


10 WT 



MP VI 


0 75 RE 


CL75BK/VI 


15 BK/WT 


Q.75 FE/WT 


- ft 



7f 


MP 111 


DISTRIBUTOR LEFT 





DISTRIBUTOR RIGHT 


1 


6 

7 



8 


15 



31 


42 


.at 


K5 3 



W15 


W?1 


KS 4 


Fua pump 


XX 



0.7S BL/W1 


0.75 BR/RE 


0.75BR/VT 


0 75GN/R 


l _z 


85 


KNOCK SENSOR 2 KNOCK SENSOR 1 

i:irrr~ 



ND 1 

r— t* 


THERMO ELEMENTS 
ND 2 


Li 



r 


Li 


A 



1 ' 



WW 


1 


MP 1X4 V 


MP ill MP X! 


MP II 


^ IF 


AAA 


i 


SPEED SENDER 


575 W7 


0.75 BR 




MP I 



MP X' / 
MP XII 


81 


^ MP IV 
MP VII4V 


182 


KS15 


1 


22. 


0.75 EN 


4 T/t5 10 GN 


CONTROL UNIT 



2fi 


- 4 H?7 


CODING ELEMENT 


0.75 BR 


0.75 as 


.27 


075 BR 


.10 


0.75 EN/RE 


0.75 Vt 


Q 75 YE/CN 


0.75 BR 


LH -CONTROL UNIT 


30 


Ol 


25 


35. 


.12 


22 
K> — 


.16 


.19 


20. 


7-' 


J- 

> — 


.11 


r 


L. 


J3 


IB 


THROTTLE 
VALVE SWITCH 


RjEL pimps 


Li 


0.75 YE 


0.75 BL/wr 


0 75 WT/RE 


0.75 MfT 


0.75 Vt 


ST'? 


CO 


0.75 VE 


075 en 


JL MP |X 


GO- 


C 75 BP/PE 


2.5 BR/RE 


0 75 RI/iE 


3 75 BR m 


0.7S RE /YE 


3^ 


0 75 RE/^E 


0 75 Rf/VE 


0 75 BJ5/RE 



0 75 Bfl/BE 



OL 


S 


S3 


7K 


>■ 


rC 1 


< 6 


CD 



Ct 

1 


s 

Nl 
>- 

— 1 ™ 
< or* 

)— 

22 

1_ 

4. 

3 

s" 


5£ 


147 



83 


a 75 BK^-TjN 


1 I 

— a- 
— o 


0.75GR/BK 


0.7S BR 


0 75 GR/T5N 



AIR MASS SENSOR 


84 


85 


0 7SBK 


0.75&4/-RE 



5HIFT VALVE 
-RESONANCE FLAP 


86 


0.75 BR/TE 



TANK VENT 


0.75 CJi-'RE 


0 7S GM 


0.7S BP 


87 




^TEMPERATURE SENSOR ! 
iZZJOUPLE NTC ! 


GR/RE 


OA 


0.75 Bt 


0 75 WT 




a 





TO 



t 


88 


PO— ENTIOMETER 
ND^iT APPLICABLE 
WIT — H CAT CQNV 


0 75 BP 


T48 1 _Y BRtQGL 

NOT APPilCA 
P CAIA^T 


H 


J 


CYUNLZP 
1 


CYLlNCER 
4 


C> LINGER 
6 


CYLINDER 
2 


CYLINDER 
3 


CYLINDER 
5 


iDLE SPEED 



1 


mp n\ 


89 


OxYtfh SENSOPONLr 

win- cow. 


90 


C:LiNCE» POSITIONER 
3 


10 


K 


M 


N 


O 


WHT 


R£ = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


V! = VIOLET 


Current F low Diagmm 97-329 


Wiring 


Wiring Diagram Type 928 S 
Model 89 Sheet 1 1 

Central Electric 

Coordinates 
91-100 


Current Flow Diagram 


Wiring Diagram 

CENTRAL ELECTRIC 


ype 928 S Model 89 Sheet 11 


! 


91 


92 


93 


94 


95 


96 


22. 


|M?4 


14 


97! 


|KI6 |HU 


c 


98 


1 


99 


100 


VII 5iM 

SLAb.5, V1 15. IX 30 




D 


E 


H 


*»I-XMV 55. MX 56 
SIZu 43, 4i 
KW-XXIV 30b 
XXSWtXiV SfiM 

V 19 
XII 87 


5 


KXIt-XMV KM P3 



30 
30 


- — B 


*T *T,rI *I i i "I a T % W T i 


— H 


K 


— J 


£ tc S tS 2 i 

lp. *j *T 



f 


- 3 


- S 5 8 

i m ^ 


5 fl 


3 


5 8 £" | f 


3 5= 


FUSE OUTPUT FUSE INPUT 


EA 


1 CENTRAL LOCKS 

2 CIGAR LEHTER 

3 CONTROL UNTT F AN 

4 STCP UfflT, CRUISE. dKTRDL 

5 WINDSHIELD W1P0JS 

6 4R CONOmOMNd SYSTEM 

UGHTS, LO-TT SWITCH BUTTON PANEL 

7 BE LAV TMMG CONTROL LNT 
OtAGNOStS CONNEHION TERM. 15 
NSIQE UGHTS 

8 SEAT HEATER 

9 TELEPHONE 

INSTRUMENT CONTROL LAKPS 
K) KlCKDfJWH SOLENOID VALVE 

switch for rear wwddw wper 

11 reap wnoow wper 

12 BACKUP UUP. MlPROP 

13 ADD AC 

14 SUNROOF 

* CCWERWWDOW HtDULATGR 

16 *BS 

17 f-PLSM Afl HOVER 
Ifi ! WU T ONE HORNS 

20 SEAT ,£f T 

21 POWER SLAr wit 

23 -*PESH AR A*£ RAP CONTROL 


Ft? 
F13 
014 

F21 

VI 6 
D11 

B13 

KXt TSn 
V21, J22 

H21 

NTT 

B14. Ai5 
T24 


VXI 30 
Fit 


Kt2 
624 
G23 
XVI 30 

X 30 

XI 30 

T2S 

Hi 30 
Gil 

G1Z 

EN.LH4 
XVI 87 


25A 

■EE3- 


5A 


1 5A 


3- 


30 

X 


XXB-XXtV X 


A22 


ISA 


5A 


fV 87. 014 


i5a 


5A 


TSA 


7.5A 


5A 


Q12 
IV 66 

'sis 

l-l 15 
* Qtl 

B11 

I 

B12 


XVI t5 
XV 15 
/VI 31 


2SA 


3-t 


3- 


V)ft7 


2i USEE LIGHTS 

DIAGNOSIS CONNECTION 


25 HEAQUGHT CLEANERS 


« fALGATE LM.0CKIN6 
DRWE 


27 CONCEALED HEADLIGHT MOT Hi 

2B ft AO ATOP FAN 1 

25 R ABATOR FAN 2 

30 FOtiGKI 

31 HCH SEAM LEFT 

32 HIGH BEAM RIGHT 

33 ADDITIONAL UGH BEAM 

34 TURN SIGNAL FRONT LEFT 

35 TURN SIGNAL REAR LEFT 

36 TURN SIGNAL FRONT R1BHT 

37 T\X9i SIGNAL REAR RIGHT 
36 LOW SEAM LEFT 


ISA 


^ imWSt) 39 LOW BEAM RIGHT 


JOA 


3-T-30 


6* 


25A 


9 — < *t2. AH 
N 30 


1QA 


3- 


JOA 


CA 


3- 


,B25 
OV 35 
XX'v 66 

xyu-xxiv 30 


40 SIDE MARKER Ll&HT 
LEFT 

41 SCE MARKER LIGHT 
RGHT 

v2 RJEL PUMP, ft>TER 
OX. SENSOR 

43 U CENSE PUTE 

ENGINE CUfARTMENT I.CHT5 

u ASKTIA f ■ iHSTPif'ENT - 
UBH1S 


4S REAR PQG UGHt 


WB 66 


irt q r- 
g tn w * «J 


^ 5 - ? f | > 

IS* 1.1 


S 3 5 



API ^ 


11*111 ' 


s 


iJ U 1 !§] [I) n [s 


P 


5 


«2 


2R 


£ S E t 


jp . * ^ jj 

* s a > 


FUSE OUTPUT 
< 

7.5A 

V22, JO 1, ET3 f | 


FUSE INPUT 
< 


m 30 

U25 


XXll-XMV 
3Cc 


ISA 


1A 


T5A 


021 
022 
024. 25 

on 

012 

022.023 
Ml 
T15 
Pt2 

T21 

era 

014 
S24 
S23 
UK 

^Z2 

TH 


30 
30 
BA 

H I 

7.SA 

7.5A 


X)*-XXJV56q 
XM 85 


■6A 


| | XM 86b 


5A 

CD t 


5A 


C23 


5A 


5A 

7.5A 


C24 


M2t XMI-?0(fV56b 


5A 


SA 


C21 


[ [ XX 87 

5A 

LZZ1 ^ 


> 


l-il 

REAR WINDOW OEFDGGER 


It! 


IV 

RELAY 


VI 

POWER WINDOW REGUlA; 



FLASHER 


£ S w § 



w» In 


9^ \ 


\ ONLY ROW 


CO 


OM.Y 206 



FRESH AtR BLOWER 


XI 


SUPPRESSOR 


XII 


TWO-TONt HORN 


IF- 1 



in 


1 ^ 4 

IS m 


to 


i 



2 VERSIONS 

SERt-PDW 

(M553-USA 
MT33-JAPAM) 


XIV 

STARTER 


2 VERSKWS <J^- 

XV 

KICKQOWN (M249I 



16 



XIX 

HEADLIGHT CLEANERS 


XX 

FUEL PUMP 


XXI 

INSIDE LIGHTS 


XXII 

BACKUP LIGHT fM249i 







a|x|S| ... 


■.I 


a: ^ 

£ 5 C 11 


1 


P 


" 5 ? S S fi 5 


^1 Kt M 


5 


2 f= (0 


5 5 ; « 3 3 


I A AiiiA^ii^L . iiiiJLii^ ^4tJl ; :ii|tiiJLi^i^ uiliiii kill 

_ _ w - ■— i - - v - — I j ^ J l|i LlLM T _l| 


i, i, i. 1 


B 


D 


H 


"T 


s -ia 


K 


BK - BLACK 


WT - WHITE 


RE - RED 


GN - GREEN 


YE - VO10W 


GR x GREr 


BR « BROWN 


BL 


BLUE 


VI = VO.ET 
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Wiring 



RE = RED 


EN - GREEN 


YE * YELLOW 


(5R i GREr 


BR = BROWN 


BL « BLUE 


VI - VIOLET 


Cunzr^ent Flow Diagram 97-331 


Wiring 9/ 



Wiring Diagram Type 928 S 
Model 89 Sheet 12 


Constr. Components, Plug Connections, Ground Points 





Current Flow Diagram 97-333 


Wiring Diagram Type 928 S 

CONSTR. COMPONENTS. PLUG CONNECT.. GROUND POINTS 


Model 89 Sheet 12 


-1 


B 


D 


CONSTRUCTION COMPONENTS 


DESIGNATION, FUNCTION 


ABS/ PORSCHE DIFFER. LOCK CONTROL UNIT 
ASS/PORSCHE DIFFER. LOCK CONTROL UNIT- 

ALARM SYSTEM CONTROL UNIT 

ALRAM SYSTEM RELAY 


POSITION IN 
VEHICLE 
LHD RHD 

7cQ 


7cM - 
SdN- 


- 7cQ 

— 7cP- 


alarm system additional control unit- 

OUTSIDE TEMP. SENSOR 

ACCEt ERATING SENSOR 

BOOSTER 

RECEIVER FDR RAOlO BERLIN 

SUPPRESSOR FOR RADIO BERLIN 

SUPPRESSOR FOR RADIO 

SWITCHING UNIT EX (M193) 

EZK CONTROL UNIT 

REAR WINDOW WIPER RELAY 


6dN 8dN 


— 2-3dQ -2-3dQ 

— 10eQ — -tOeQ— 

TleK 11sR- 

Ill 


— 1iek 


HIGH PRESSURE AND LOW PRESSURE SWITCH- 
AIR CONDITIONING SYSTEM CONTROL UNIT 

COOLANT FAN FINAL STAGE —— 

COOLANT FAN CONTROL UNIT 


8d0 — 

BdN 

7cJL 

1BcQ — 

2aM — 


BdO- 


COOLING WATER PRESSURE SWITCH 

COOLING WATER TEMPERATURE SWITCH — 
BULB CONTROL UNIT 


— BcN -0 

- 1cN — 
~ lOeK- 
~ 5cM - 

- 6cM - 


■7dQ- 
■18C0- 
■2dM- 
•8cN-0 
1tN — 


NOTE 


IN DRIVER'S FOOTWELL ON SIDE 

ABOVE CENTRAL EtECTRICS 

BEHIND GLOVE COMPARTMENT 

IN CENTRE CONSOLE BELOW RADIO 

IN CENTRE CONSOLE BELOW RADID 

IN AIR DUCT TO GENERATOR 

UNDER THE LEFT SEAT 

UNDER THE COVER QN PASSENGER'S SIDE SILL — — 

IN FRONT PASSENGER'S TRAY 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

IN CENTRE CONSOLE IN FRONT OF RADIO 

IN CENTRE CONSOLE BELOW RADIO 

IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 
UNOER THE COOL KIT COVER _ — 


FIELD IN 
WIRE DIAGRAM 


IN FRONT DF AIR CONDITIONING COMPRESSOR RIGHT 
IN HEATER BOX — 


IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL 


■1GeR — UNDER THE COVER QN PASSENGER'S SIDE SILL - 


IDLE SPEED CO AOJUSTMENT POTENIOMETER — 
LH Jt'TRONIC CONTROL UNIT 


■ScP - 
-6cP- 
-7cQ- 
■7dQ- 
-7dQ - 
l7dQ — T7aQ 


7cL - 
7dL- 
7dL- 


IN COOLANT HOSE BEFORE EXPANSION TANK 
ON EXPANSION TANK 


SOLFNOO VALVE LOCK DIFFERENTIAL 

SOLENOID VALVE (ADDITIONAL AIR CONDITIONER) m<?M--KJeM UNOER THE RIGHT SEAT 

OIL LEVEL SWITCH — — 

OIL TEMPERATURE SWITCH IM249I 

PUMP LOCK DIFFERENTIAL - - 

PUMP RELAIS LOCK DIFFERENTIAL 


ON PASSENGER'S PARCEL TRAY 
IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 
IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 
BEHIND THE LH REAR WHEEL 


3eN-0 — 3GN-0 — ON OIL PAN, FRONT 

-— 13eO — 13eO — ON TORQUE CONVERTER LEFT SIDE - 

17aQ — 17dQ — BEHIND THP LH REAR WHEEL 

— 160TJ — 16dO UNOER THE SPARE WHEEL COVER -- 


SWITCHING OEVICE. REDUCED DRIVING UGHT 7dN IN DRIVER'S FOOTWELL BELOW THE FOOT REST 

CONTROL FOR ADDITIONAL AIR CONDITIONER 17dN T2dN ON SUPPLEMENTARY AIR CONDITIONING. RIGHT - 

CONTROL TIRE PRESSURE CONTROL UNIT 7cP — 7cM — ON INTRUMENT PANEL 

SEAT MEMORY CONTROL UNI r LEFT WdP W — tN SEAT 

SEAT MEMORY CONTROL UNIT RIGHT 10dM 10dM IN SEAT • 

MIRROR MEMORY CONTROL LIWT 7cQ 7cL— IN DRIVER'S FOOTWELL ON SIDE — 

CRUISt. CONTROL CDNTRDL UNIT — 7dN-0 — 7dN~0— IN CENTRE HONSOLE AT FRONT 

FREEZING PROTECTION $Wl T Ch AIR CONDITIONER— 7cM 7cM UNDER THE WINDSHIELD WIPER COVER 


RESISTOR INSTRUMENT LIGHTS 

WARNING BUZZER — 

WASHING FLUID LEVEL SWITCH 

RESISTANCE GROUP FOR BlUWER 


7eP 7cM 

8cP 8cM 

6cl. 6CL- 


RESISTANCE GROUP FOR ADD. AJR CONDITIONER 

TIME RELAY -_ 

CENTRAL ELECTRIC ■ ■ 


IGNITION CIRCUIT CONTROL CONTROL UNIT -— 


- UNDER THE STEERING CONSOLE 

- ON STEERING PROTECTIVE TUBE — — 

- ON WINDSHlELO WASHER 7 ANK 

7cL -M — 7CL-M — ON BlOWER HOUSING 

12dO — 12d0 — ON SUPPLEMENTARY AIP CONDITIONING. LEFT — 

8dN IN CENTRE CONSOLE BELOW RADIO 

7dM 7dP IN PASSENGER'S FOOTWELL ON FIREWALL 

7dL - - 7dO DN CONTROL UNIT CONSOLE 


AB 73-76 

AB 73-76 

OP 67.68 

— LM 62.63 

OP 64.65 

G 31 

K 73 

FG 62.63 

C66 

A62 

C62 

P 28-30 

L 82-84 

OP 17 

P 32 

AB 34-36 

0 39,40 

MNQ 39.40 

MN 29.30 

MN 29 

N01 

OP 88 

— J 87-89 

C 72 

F 38 

0 26 

P 35,36 

B 77.78 

8 79.80 

H 2.3 

EF 39.40 

- K 76 78 

K-Q 57 

K-0 54 

0 54-57 

AB 89.90 

FG 31 

DE 2122 

0 30 

M 29 

KL 31,32 

HJ 37,38 

P 23-25 


— Hj 81.82 


B 


D 


H 


K 


PLUG CONNECTIONS 


CODE 


T1 

T2 

T3 

T4 

T5 

TG 

T7 

T8 

T<j 

TlO 

T11 

TT2 

T13 

T 14 

T15 

t 16 — 

117 

T1Q _ 
T19 — 
T 20 — 
T21 — 
T22 

T23 — 
T24 — 
T25 — 
T26 — 
T27 

T28 — 
T29 — 
T30 — 

731 

T32 — 
T33 — 
T34 — 
T35 — 

T36 

137 — 

T38 

T.i9 — 

T40 

T41 

T42 

T43 — 

T44 

T 45 

T*6 

T47 — 

T48 — 

T^9 

T50 — 
T51 


NUMBER 

OF PINS DESIGNATION. FUNCTION 


2 
3 
18 ■ 
18 ■ 

3 - 

4 - 
2 - 
2 - 
6 - 
8 - 
2 - 
2 - 
2*2 
2x2 
2*2 
2-2 
14 - 
14 ■ 
14 - 
14 - 

14 

6 - 
2 - 
2 - 


2 
4 

6 
4 

3 ■ 

3 

8 

1 ■ 
14 
12 

2 

3 ■ 
3 

3 
3 

2 - 
19 
8 ■ 

3 ■ 
2 ■ 
6 


~ 6 


POSITION IN 
VEHICLE 
LHD RHD 


GLOVE BOX LAMP — - - 

ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 

DOOR DRIVER'S SIDE 

DOOR PASSENGER'S SlOE 

COUNTRY COOING RHD — 


TRANSMISSION ■ ~ 

LICENSE PALTE LIGHTS ■ — — 

DOOR CONTACT SWITCH TAILGATE 

REAR WIRE HARNESS / B-PILLAR 

B -PILLAR / TAILGATE 

SIDE MARKER LAMP LEFT REAR 

SIDE MARKER LIGH T RIGHT REAR - - 

BRAKE PAD WEAR CONTACT SPEED SENSOR LEFT f-RON T 


- 7c L - 

- 6c0 - 

- 7cQ - 

- 7cL - 
-- 6dL -- 

- 16d0- 

- 18cN- 


7cQ 
6c0 - 
7cL - 
■7cD - 


NOTE 


- ABOVE EZK. LH CONTROL UNIT 


UNDER THE WIPER SYSTEM COVER — 
ABOVE PARCEL SHELF. DRIVER'S SIDE ■ 
ABOVE EZK. LH CONTROL UNIT 


-6aQ 


- BEHIND CONTROL UNIT CONSOLE 


16dO — 
18c0— 
13C0 — 


- UNDER THE SPARE WHEEL COVER 


UNDER THE TOOL KIT COVER 


UNDER CARPET iN FRONT OF TOOL KIT 


— UNDER THE PASSENGER SIDE REAR TRIM PANEL 


18c0 — 

!3dL l3dQ- 

13aN 13qO- ABOVE THE REAR -LID PANEL 

1gc0 UNDER THE TOOi. KIT EDVER — 


1SrN 

— ScP ScP - 

BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT FRONT 5cM ScM 

BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT REAR 16d0 16d0- 


- UNDER THE TOOL KIT CQVEH 


IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT — 


BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR — 

FRONT END / ENGINE WIRE HARNESS 

INSTRUMENT PANEL - / REAR WIRE HARNESS 

SEAT DRIVER'S SIDE — 

SEAT PASSENGER'S SIDE - 


16d0-- 

- — 3cM - 

7dL - 

1090- IOgL — 

lOeL lOeO-- 


16dC 

3cM 

7 dl 


— IN ENGINE COMPARTMENT Af SUSPENSION STRUT MOUNT 

— UNDER THE SPA^F WHEEL COVER 

— UNDER THE SPA^F WHEEL COVER 


IN ENGINE COMPAQ WENT AT RiCiHT WHEEL HOUSING 

NEAR CENTRAL MECTRICS ■ - ----- 

- - UNDER THE SEAT. ADVANCE SEAT — 


- AB5 — - 

■ TRAILER COUPLING 

- SUN ROOF 

■ HEATED SPRAY JET LEFT 


CdL - 

bdL 

lidL 

tea 


PULSE SENDER - 

AIR CONDITIONING SYSTEM — 

AIR CONDITIONING SYSTEM 

INSIDE TEMP SENSOR FOR AIR CONDITIONER 
AUTOMATIC TRANSMISSION 


- FRONT END / INSTRUMENT PANEL WIRE HARNESS 

- AOOlTlONAL AIR CONDITIONER 

- ADDITIONAL AIR CONDITIONER 

- DOOR DRIVER'S SIDE BY SEAT AND MIRROR MEMORY 

-- DOOR PASSENGER'S SfDE B Y SEAT AND MIRROR MEMORY- 


PlUG BRIDGE INS TEAT RADID BERLIN 

DOOR PASSENGER'S SIDE 

DOOR DRIVER'S SIDE ■ 


REAR WIRE HARNESS / B-PILLAR 

WIRE HARNESS B-PtLLAR / TAILGATE LOCK 

IGNITION FINAL STAGE / CDNTRDL UNIT 

0IAGN0SI5 CONNECTION 


16d0 
Sch - 
8cM ■ 
8CN 
16dO- 

6dL - 
12 m- 
£>dL 
7c Q 
7cL ■ 

i1eK 


6d0 — 
■6dn - 
13dQ- 
6c0 - 

16d0- 
8cN 
8cN 
8cN - 
16d0 
6d0 -- 
12dN— 
6dQ - 
7cL - 
7cG - 


UNDER THE SEAT ADVANCE SEAT 


UNDER THE CENTRAL ELECTRICS 


- UNDER THE CENTAL ELECTRICS 

- UNDER THE PASSENGER SlOE REAR TRIM PANEL -• 


- - UNDER THE WIPER SYSTEM COVER - 


— UNDER THE SPA# WHEEl 

— IN CENTRE CONSOLE — 

— IN CENTRE CONSOLE — ■ 

— IN CENTRE CONS'Jl E 


:ov[r 


— UNDER THE SPAPE WHEEl COVER 

— — UNDER THE CENTRA! ELECTRICS 

— ON SUPPLEMENT ARY AIR CONDITIONING, RIGHT _ 

— UNDER THE CENTRAL ELECTRICS — 

ABOVE PARCEL SHELF, DRIVER S SlOE 

— ABOVE EZK, LH CONTROL Uf, 7 


- 7CL 


r - ft 


11eR — 

7c0 

7a ■ - 


UNDEP THE BOOSTER COVER ON RIGHT SILL - 

- - ABOVE EZK, LH CONTROL UNIT 


ABOVE PARCEL SHELF, DRIVER S SIDE — 


CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC— 

OX. SENSOR 

FRESH AIR BLOWER 

AUTQM TRANSM . COUPLING TO GEARBOX WIRE HARNESS - 
AO TOM TRANSMISSION. [PlJPUNG TO PEAR WIRE HARNESS 


13dL 13dQ- 

13aN 13aD- 

SdL 6dD - 

HeK- 
7dL 

DCfl ■ 

7ci 
i&dO- 
ifedO- 


UNDER THE PASSENGER SIDE REAR trim PANEL 

— — ABOVE THE RE A*' i ID PANEL 

- — UNDER THE" CENTAL ELECTRICS 

1i e p UNDER THE COVER ON PASSENGER'S SIDE SILL 

ON CONTROL UN! F CONSOLE — 


- 7dQ - - 

._6dQ - — — under the cental electrics — 

_ 7 CL QN BLOWER HOUSING 

_ t6dO UNDER THE SPASE WHEEL [ OVER - - 


- 16dO- 


UNDER THE SPA?f WHEEL COVER ■— 


FIEL 
WIR 


D2.P 
C4.C 
H1J51 
J1.M1 
G3 

05.6; 

P6 

N9 

LM10 

K10.I 

010 

02 

F22, 

G22. 

H22, 

H22, 

N02f 

E13.L 

KL4J 

H42. 

K7^ 
0P7^ 
E12 
C12 

G29 

F33 

F33- 

BC3? 

035J 

L38.f 

G39 

F3S 

C59 

C51- 

A62 
M15 
G1S 

N63 
063 
K83- 
J30 

M32 
M22 
BC8- 


H 


K 
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>LUG CONNECTIONS 


NUMBER POSITION IN FIELD IN 

10DE OF PINS DESIGNATION, FUNCTION VEHICLE NOTE WIRE DIAGRAM 

LHD RHD 

/1 2 GLOVE BOX LAMP 7ct 7cD ABOVE EZK, LH CONTROL UNIT D2.P13 

2 3 ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 6cO — 6c0 UNDER THE WIPER SYSTEM COVER C4.C11 

•3 18 — ODOR DRIVER'S SlQE - 7 C D 7cL - ABOVE PARCEL SHELF. DRIVER'S SIDE H1.GKD22.U4.CS5-58.F63 

4 18 DOOR PASSENGER'S SlOE 7cL 7cD ABOVE EZK, LH CONTROL UNIT ■ J1.MXC42 .C<^,G63 

,'5 ~ — 3 — COUNTRY COOING RHD — 60L 6UQ BEHIND CQNTROI UNIT CONSOLE G3 

:6 

[7 4 TRANSMISSION 16tfO 16dO UNDER THE SPARE WHEEL COVER 05.G29 

ra .._ 2 LICENSE PALTE LIGHTS 18tN 18c0 UNDER THE TOOL KIT COVER P6 

- — 2 DOOR CONTACT SWITCH TAILGATE 18cO 18CQ UNDER CARPET H FRONT OF TUCL KIT N9 

■ l0 6 REAR WIRE HARNESS / B-PILLAR 13dL 13d0 UNDER THE PASSENGER SIDE REAR TRIM PANEL LM10.N31-32 

^ 9 B -PILLAR / TAILGATE 13aN 13d£> ABOVE THE REAR LID PANEL ■ — K10.N031 

H2 2 — SlOE MARKER LAMP LEFT REAR 18cO UNDER THE TQOl KIT COVER - ■ 010 

^3 _ 2 SIDE MARKER UGH" RIGHT REAR ISrN UNDER THE TOOL KIT COVER ■ ■ 02 

r 14 ... _. 2h2 BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT FRONT ScP 5cP IN ENGINE COMP 4RTMFNT AT SUSPENSION STRUT MOUNT F22.G78 

[15 -- - 2*2 BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT FRONT 5cM — 5cM - - - IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT G22.F78 

, 16 2*2 BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT PEAR 16(10 16d0- — UNDER THE SPAtf. WHEEL COVER — H22.E78 

[17 — - 2*2 BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR 16dO 16dO UNDER THE SPARE WHEEL COVER H22.E78 

r lQ % FRONT END / ENGINE WIRE HARNESS 3cM 3cM IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING N026.Q32-3*. JK39J383 

nq 14 INSTRUMENT PANEL - / REAR WIRE HARNESS ^dL 7dL ■- NEAR CENTRAL ^ECTRICS ■- E13.Q14.EH2S.N64 

: - 20 14 SEAT DRIVER'S SIDE — X)90- — - lOeL UNQER THE SEA r. AO VANCE SEAT KL43JW58-60 

i21 — ■■- 14 — SEAT PASSENGER'S SIDE X>eL 10eO UNDER THE SEAT ADVANCE SEAT ■ HV2.F51-53 

F22 

r 23 14 A8S - bdL 6dQ - UNDER THE CENTRAL ELECTRICS K74-76.F30 

-2^ 6 TRAILER COUPLING 6dL 6dQ -- UNDER THE CEN TAL ELECTRICS 0P7A 

f25 2 SUN ROOF — 13dL 13dQ UNDER THE PASjENGER SIDE REAR TRIM PANEL Et2 

i'26 2 HEATED SPRAY JET LEFT ■ — fccO 6c0 - UNDER THE WlPFP SYSTEM COVER OZ 

127 

[28 2 PULSE SENDER UdO — 16d0 UNDER THE SPAtf WHEL I'OVER GZ9 

r 2 9 4 AIR CONDITIONING SYSTEM ■ 8cM 8cN IN CENTRE CONSOLE — F13 

Ti*0 — — 6 AIR CONDITIONING SYSTEM 8cN 8cN IN CENTRE CONSOLE — - F33-34 

r 31 4 INSIDE TEMP SENSOR FOR AIR CONDITIONER — 8cN 8cN IN CENTRE CONSCil E ■ BE 3 3 

F32 - 3 AUTOMATIC TRANSMISSION 16d0 16dO UNDER THE SPAPE WHEEl COVER 035.086 

W 3 FRONT END / INSTRUMENT PANEL WIRE HARNESS 6dL 6dO UNDER THE CENTRAL ELECTRICS — L38.N69 

r34 8 ADDITIONAL AIR CONDITIONER T2dN 12dN ON SUPPLEMENTARY AIR CONDITIONING. RIGHT G39 

r 35 _ .. .... -I ADDITIONAL AIR CONDITIONER SdL ■ 6d0 UNDER THE CEN'RAl ElEC'RICS F16 

[35 -14 DOOR DRIVER'S SlOE BY SEAT AND MIRROR MEMORY 7cO 7cl. ABOVE PARCEL SHELF. DRIVER S SIOF. CS9-60 

T37 12 DOOR PASSENGER'S SlOE B v SEAT ANO MIRROR MEMORY 7 C L 7cG ABOVE EZK, LH CONTROL Ul ' ■ — - CSV52 

[36 

2 PLUG BRIDGE INSTEAT RADIO BERLIN i1eK 11eR UNDER THE BOOSTER CDVEH OM RIGHT SILL A62 

,40 3 ■ DOOR PASSENGER'S SIDE ■ 7 CL 7cD ABOVE EZK, LH CONTROL UNIT ■ — - M15 

[41 3 — ■ DOOR DRIVER'S SIDE ■ — ■ — — 7c3 7a ABOVE PARCEL SHELF, DRIVER S SIDE 615 

!43 3 REAR WIRE HARNESS / B-PILLAR 13dL 13dQ UNDER THE PASSENGER SIDE REAR TRIM PANEL Nb3 

!^4 3 WIRE HARNESS B-PILLAR / TAILGATE LOCK 13qN 13aQ ABOVE THE RE Ah' UD PANEL - — 063 

^45 2 IGNITION FINAL STAGE / CONTROL UNIT 6dL — -6dQ UNDER THE* CENTRAL ELECTRICS K33-8A 

-46 19 DIAGNOSIS CONNECTION HeK rieR— UNDER THE COVER ON PASSENGER'S SIDE SILL - — J30 

•47 8 CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC — — 7dL 7dQ ON CONTROL UNI' CONSOLE ■ N84 

i48 3 OX. SENSOR — 6dl 6dQ UNDER THE CENTAL ELECTRICS 03^ 

%9 2 FRESH AIR BLOWER 7c i -7cl. ■ — ON BLOWER HHuSiNG — M32 

rc jC 6 AUTOM TRANSM , COUPLING TO GEARBOX WIRE HARNFSS I6f10 I6d0- — UNDER THE SPA^E WHEEL COVER M22 

T$- 6 AUTOM TRANSMISSION. CPIJPIJN6 TO REAR WIRE HARNESS I6d0 16dO UNDER THE SP^F wHEEL COVER BC85.M2 
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M 


N 


0 


GROUND POINTS 


CODE 


MP I - 
MP I! - 
MP III - 
MP IV - 
MP V - 
MP VI 
MP VII 

MP VIII 

MP IX 

MP X 

MP XI 

MP XII 


DESIGNATION, FUNCTION 


BODY FRONT LEFT 

BODY FRONT RIGHT 

WHEEL HOUSING WALL FRONT RIGHT- 
STEERING CONSOLE 

FIREWALL 


POSITION IN 
VEHICLE 
LHD RHD 


NOTE 


BODY REAR 

GROUND STRAP BATTERY — 

ENGINE POWER 

ENGINE ELECTRONICS 

WHEEl HOUSING LEFT OUTER 
WHEEL HOUSING RIGHT INNER 
WHEEL HOUSING LEFT INNER - 


1cQ - 
2CM- 
3c M — 
8cM — 
8dM- 

16dO 16d0 - 

18d0 18d0 - 

6x0 6c0 - 

6CN GcN - 


1cQ 

2cM — 
3cM — 
8cP -— 
6dM — 


IN ENGINE CQMPARTMEN 
IN ENGINE COMPART. NE 


- 3dD 3dO 

— 5cM ScM 

- 5cP ScP 


AT FRONT END PANEL 
kR AIR CONDITIONING CONDENSER 
IN ENGINE COMPART M RC? GHT SIDE ABOVE IGNITION COIL 
□N STEERING CONSOLE. BELOW LEFT 
ABOVE CENTRAL ELECTR ICS 
UNDER THE SPARE WH£ EEL COVER 
UNDER THE TOOL KIT CCC VER 
ON UPPER CRANKCASE. F^EAG LEFT 
ON UPPER CRANKCASE. F^REAR RIGHT 
BEHIND ABS HYDRAULIC UNIT 

IN ENGINE COMPART ON RIGHT SUSPENSION STRUT MOUNT 
IN ENGINE COMPARTM OEM LEFT SUSPENSION STRUT MOUNT 



1 2 3 4 5 6 


7 8 9 10 11 : 12 13 14 15 16 . 17 18 


M 


N 


0 


I- 


r 


12 


Current Flow Diagram 97-333 
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Modifications in wiring diagram 928, Model 89 


Sheet 5, K/L 31/32 

Bimetal switch of the resistance group is closed in idle state. 


Sheet 6, M/N 42 

Time-lag relay 

Terminal P becomes E/A 
Terminal E becomes P + 

Seat heater switch 

Terminal E becomes + 
Terminal P becomes E/A 
Terminal A becomes - 


Sheet 7, K/L 54/55 and 56/57 

Seat heater switch drawn incorrectly. See model 90 


Sheet 8, N/O 65 

Terminal 7 on the controller not used. 


Sheet 13 

Cooling water temperature switch must be called cooling water level switch. 


Please modify the wiring diagram accordingly. 


Modifications in wiring diagram 928, Model 89 
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Wiring 97 



Wiring Diagram Type 928 S 

Model 90 



Coordinates 



Sheet 

1 

1 - 

10 

Lights Row 

Sheet 

2 

1 - 

10 

Lights USA 

Sheet 

3 

11 - 

20 

Body 

Sheet 

4 

21 - 

30 

Instrument Cluster and Senders 

Sheet 

5 

31 - 

40 

Engine Cooling, Heater, Air Conditioner 

Sheet 

6 

41 - 

50 

Outside Mirror, Power Seat 

Sheet 

7 

51 - 

60 

Seat and Mirror Memory 

Sheet 

8 

61 - 

70 

Radio, Alarm System 

Sheet 

9 

71 - 

80 

Antilock System, Tire Pressure Control, 


Sheet 10 
Sheet 1 1 
Sheet 12 
Sheet 13 


Airbag, Porsche Lock Differential, Trailor 
Coupling, Brake Pad Wear Indicator 

81 - 90 Motor, Fuel and Ingnition, Cruise Control 

91-100 Central Electric 

Legend, M-Numbers 

Constr. Components, Plug Connections, 
Ground Points 



Current Flow Diagram 97-339 


Wiring Diagram Type 928 S 

Model 90 


The wiring diagram comprises of 11 individual wiring diagrams and 1 sheet construction 
components, plug connections and ground points and 1 sheet legend. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a 
dash-dot frame. 

This part of the central-electrical system shows all the lines and relays required for the 
individual wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system 
refer e.g. from A 11 15, to the "initial element", from A 21 25 to module element. 
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928 S Model 90 Sheet 1 


LIGHTS ROW 


A 


B 


D 


H 


J 


1 


K 


8 


10 


SIDE TURN 
SIGNAL RIGHT 


0.5 BK/GN 


DOOR CONTACT FDR T 
CLOVE -BOX LAMP \TT\¥r 


GLOVE BOX 
LAMP 


~-WH 1 


O S BR 


4-H 


MP V 


HEADLIGHT 
ASSEMBLY RIGHT 


TURN SIGNALS 


SIDE MARKER fi 
LIGHT 


FOG LIGHT 


ADDITIONAL 
HIGH BEAMS 


BCD 



■> 

«> 


HEADLIGHT VERTICAL AIM CONTROL 

m 



rr i 1 1,0 re/ ye 


2 1 0 fll/VE 


V*/ 


3 10 


jTT'31 tO BR 


> CONCEALED HEADLIGHT 
RIGHT cqnce;aled 

HEADLIGHT 
^MOTQR 



HEADLIGHT VERTICAL AIM CONTROL 

'i 1 



Bft/RE 


o 


l:.B1 10 BR 


5fo 


CONCEALED HEADLIGHT 
LEFT 


MP II 



WH 38 


POTENTIOMETER FOR 
HEADLIGHT VERTICAL AIM 
CONTROL 


ofl 3 2 n 



0.5 BR 


0.5 RE/YE 


' \0.S RE/YE 


T33 


OS BN/YE 


0 5BR/RE 


05BR/FE 


1K 


x fTT ; ^ 


to 


ii 


O S BK/RE 


ill 


ENGINE 
COMPARTMENT LAMP 



T2 €B 

3 2 1 

Q-SRE/Yfl 


MP V 


> 



3 

6 


FLOOR LAMP 
DRIVER'S SIDE 


MP V j 

eg g a5BK/8L 




£7 


WH 167 


0 75 RE 


31 U 0.75 BR 



Id 


* 

4i 



REAR FQG 
LIGHT SWITEH 


10 

r-H 


Ul X 

WH 43 !=« r 


□n BBS BC 


021 « 


0,5 BK/BL 


\ 


uj — 


OS TrjW 
CL u_ I* I. 


0.5 BR 


10 Si 


o 


0.5 BK/V1 


si 

30 


il 


26 


LP 

o 


0.SWT/BK 


10 BK/BL 


10 YE/BK 


A2* 


Oh! 


D12. 


C21. 


A1S. 


to wt/bk 


ADDITIONAL 
HIGH BEAMS 


FQG LIGHT 


SIDE MARKER 
LIGHT 


TURN SIGNALS 



MP I 

U 1.5 WT/YE 


1.0 


SI 



uil ■»« ^i*illH I I i H fil 1 1 ii f m.m 


a 


10 BR 


0,5 SI'S* 


1.0 BK/WT 


1.0 Bfi 


HEADLIGHT 
ASSEMBLY LEFT 



MP I 


SIDE TURN 
SIGNAL LEFT 



075 BK/V7 


^ i 


MPV 


1 


v; i_i 

V) Ltj 


5 < 

ic UJ 

3 w 


12 


1 


EE3- 


0NLYMW3 

31 GROUND 



5 


FOG LIGHT IV 


CENTRAL ELECTRIC 


"35 


15 


27 


10 BK/BL 


| tO 8K/BL / 


0.5 BK/BL 


0.75 R£ 


0 75 BR/W 



VS KL 31 


10 BR 


0.75 BR/WT 


LIGHT SWITCH jjfiT} 

1 


0.5 RE 


2\ 



12 


T6 


DQ0R LOCK LIGHT 
DRIVER 'S SIDE 

HAZARD LIGHT SWITCH 


(VI 


On 


T 


3Z 



as 3R/RE 


8LJ 


25 



SUPPLY X 


1§U 


E 


MP IV 


ma 


41 


^3- 



0.75 BK/GN 


ZO BK/WT/GN 


0.7S BK/WT 


0.5 BK/WT/£M 


i5 


■WH 1 


as vr/a 



s> r i- 

3L?m 


. ... 

! U- 


i 


lit 

in 1 ' 


I 


8S 


FLOOR LAMP 
VSKL.31 0,75 rf . PA55ENGER'S SIDE 

— > 


to 


31 


fit 

T22 


0.75 Bfi/VT 


0.75 an/wT 


f ~a5R£ 

i 1 • •* 



71 


30 



MP v 


— WH 167 
DOOR LOCK 
LIGHT 

PASSENGER'S SIDE 
TURN SIGNAL / DIMMER SWITCH 


TURN SIBILS 


UDWfEAM 


56 


5£b 


It 


^3 


5Eo 


49a 


12 


XXIII XXiV 

LIGHT COMB — JNATDN 


C2 



PL 


c- 1 


15T1 


3d 


Pfl 


17 



4« 31 


FLASHER XIU 


B7 9S 


LIGHTS 

CENTRAL 

ELECTRIC 



ss 

Ct 


in 


«3 



0! 



BACKUP LIGHT XVIII 
ONLY M249 


_ MP IX 

MP 111 MPXl I /MP V 


WH 18 


MP II 


0,75 BR 


1 


MP (V 


TTt 

UNMARKED LEADS 
ARE WIRE HARNESS 3 




t 


MTX / / 
MP Xrt 



INSIDE LIGHTS 
TAILGATE B 


[ | WELDING POINT 

CONNECTION WITH RELD DATA 
MP GROUND POINT 
WH WIRE HARNESS 


INSIDE LIGHTS 
TAJLGATE I 


1 


-HO 


05fiE 


MP IV 


MP VUI 



15 BR 


0.5 Wt \[ 


1 


T11 

ir>i 
-> 
■> 

-> 

■>1 


WH 5 


B 


D 


H 


K 
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BK - BLACK 


WT = WhSTE 


RE « RED 


GN - GREEN 


YELLOW 


BR* GREY 


BR*8R0WN 


BL = BLUE 


Wir iung 




FLDQRlAMP ^WH167 
DRIVER'S SIDE 07S K / 


VS KL 31 


VS KL 31 


0.75 RE 


in 


a?s RE JL 


LIGHT SWITCH Q&T} 
1 


0.5 RE 


t0 BR 


0 




T6 i 


DOOR LOCK LIGHT 
DRIVER'S SIDE 

HAZARD LIGHT SWITCH 



3b 


Ci Sf ft 

."131 J5 


15 3R/RE 


8L- 


25 


B 


3 


EQ 


MP IV 


i A A A T5 



;9n 


8 


15 


17 >V 


ss 


£1 s 


o 


1 0 

■H 


0.75BK/GN 


ZO BK/WT/GN 


0.75 8K/WT 


tQ.5BK/WT/GN r rm i I \ 

& I 

• <mohi • maaCti ■ ■mhhm « dht ■ waa • * i i mm* m 


of 


H J17 I 


Ml 


§ / 3 $ s s $ 

_jfl— o -o — 6 - — o a 



10 BRV 0,75 BR 



FLOOR LAMP 
PASSENGER'S SIDE 


0 75 BR/VT 


0.75 BH/WT 


0.75 RE 


0.5 R£ 


31 


SO 


i± 2 



■ ' - T* ■ 


MP V 


L I R 


—WH 167 
DOOR LOCK 
LIGHT 

PASSENGER'S SIDE 
TURN SIGNAL / OIMNER SWITCH 


BULB CONTROL UNIT 


-U> N I IM249) STARTER LOCKOUT 
f AND BACKUP LAMP SWITCH 


i 61 


0.75 BK/YE/RE 


I 


0.75 GR/YE 


: ; a 


5D 


*WH 12 


1 

-> 
■> 


5 0.5 RE/BK 


6 0.5 BH/YE 


m inn zit 


T51 


TURN SIGNALS 



LDWQEAM 


*! 


56 

Ln 


Kb 


23 


B- 


56a 


5 

CD 
O 


49a 


o 


: /: 



L 


PL 


Si 


12 


EE3- 


» XXlil XXIV 

LIGHT COMBINATION 


12 


15T1 


30 


LIGHTS 

CENTRAL 

ELECTRIC 


tT 


PR 



DQDR CONTACT LEFT 

jiT! 


0.5 BE/BK 



« • MM 


0OOR CONTACT RIGHT 

m 

H 




19 14 


S3 




49a 


49 31 


87 

r^O BRDGE 

to Mifla HSTEAD 
t-=9 R£L. Jftll 


FLASHER XIU 


-.9-4 



28 


BACKUP LIGHT XVIII 
ONLY M249 



ossvei 


WH 


INSIDE LIGHTS 
TAILGATE B 


-MP V! 
■MP VII 


[ | WELDING POINT 

CONNECTION WITH FIELD DATA 



MP GROUND POINT 
WH WIRE HARNESS 


INSIDE LIGHTS 
TAILGATE I 


<5 



3 


INSIDE LIGHTS XIX 


INSIDE LIGHTS R00P *T 
3D 


05 RE 


5 


15 BR 


T11 

ir>i 


0-5 BS \T 


1 


056R/VT 


WH 5 



0.7SRC 


15 Ea 


0.75 gp 


75 


15 BK 


7^- 


<- 


-4 


3 


N13 d 


21 26 


S2S 


IS12 

■ft i ■ 


125 BK/6L ONLY M2A9 


.10*. 


« T13 
^T2l" 


T22 


.712 


15 GR/WT 


' .F2S 


^.0 RE 


.022 0.5RE/BK 


000R CONTACT 
SWITCH TAILGATE 



ITT; 


WH37 


"5 


175 BR/WT 


3 



TAIL LIGHTS RIGHT 


.WHA 


10 GR/WT 


WH 4. 


^ 4.0 BH 


MP VI 


WH 4 


o 


10BK/RE 


0.75 GR/BK 


a75 GfVBK 


0.75 GR/RE 


0.75BK/EN I 


0.75 GR/RE 


10 BK/RE 


0.75 BK/BL S , 


7K 



c: 



REA^! FOG LIGHT 


SID^ MARKER 
LIGI — il 


TURN SIGNALS 


■ST — OP LIGHTS 


BACT-flLP LAMP 


T7 


B -BACKUP LIGHT 
S ^WITCH (M481) 



8 V 


0.75 6ft -^H, 



l WH 1& 


\VH 39 


1.0 6R 


T8 * 
10 GR 


10 BR 


10 BR 


15 BR 


a 75 BR 


0.75 BR 


t 



LICENSE 
PLATE LIGHTS 



5Ui 


0M.YRHD 

125 F=W 


1R/YE 


MP VI 



BA — CKUP LAMP 


iTOP LIGHTS 


TURN SIGNALS 


MAra<ER 


j* LiGH^T 
REA=? F06 Lt&fT 


TAIL LIGHTS LEFT 


WH &^ 


T10 


H 


J 


K 


L 


M 


N 


0 


1 


8 


10 


BK => BLACK 


WT - WHITE 


RE * RED 


EN = GREEN 


YE - YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VOTT 


PK = PiNK 


Wirii — igKagram 97-341 


928 S Model b>heet 'I 


LIGHTS USA 


1 


8 


A 


B 


D 


H 


J 


K 


*tt GLDVE BOX 


FLOOR LAMP 
DRIVER'S SIDE 


.WH 167 


SIDE MARKER 
LIGHT RIGHT 


HEADLIGHT 

ASSEMBLY RIGH T ^ 

SIDE MARKER ""^ 
LIGHT 

TURN SIGNALS £ 

ADDITIONAL 
HIGH BEAMS 


FLOOR LAMP 
VSKL 31 o.TSRE - PASSENGER'S SIDE 


FDG LIGHT ii 


10 



FOG LIGHT , 


ADDITIONAL 
HIGH BEAMS 


TURN SIGNALS 

SIDE MARKER 
LIGHT 


HEADLIGHT 
ASSEMBLY LEFT 


SIDE MARKER 
LIGHT LEFT 


MP X™ 

mp xn 


mp via 


WH 5 


B 


D 


H 


J 


K 


Printed in Germany - XXIII. 1989 


97-343 


BK = BLACK 


WT = WHITE 


RE = RED 


EN - GREEN 


YE = YELLOW OR - 6REY 


BR ■= BROWN 


8L = BLUE 


firing 


97 


H 


J 


K 


M 


N 


0 


FLOOR LAMP 
DRIVER'S SIDE 


WH 167 



L/l 


VS KL 31 



VS KL31 


^B 


0.5 jR/fiE 


8 


Z5 


B- 


2t; 


MP IV 


Q.7SBK/GN 


2.0 BH/WT/BN 


0 75 BK/WT 


0.5 BK/WT/aj 



■> 

T22 



0.75 RE 


FLOOR LAMP 
PASSENGER'S SIDE 


10 ERV 0-75 8R 


0 75 aR/VfT 


0 75 BR/vr 


0.75 RE 


MP V 



0.5 RE 



[M24-9J STARTER LOCKOUT 
AND BACKUP LAMP SWITCH 


BULB CONTROL UNIT 


SIDE MAF5TKER LIGHT 


■WH 167 


00QR LOCK LIGHT 
PASSENGER'S SIDE 


0.7S BKAE/RE 


0.75 GR/YE 


90 


.50 


WH 12 


TURN SIGNAL / DIMMER SWITCH 



0.5 RE/BK 


OSAKA! 



0.75 6R 


TURN 3GH 


LOW Bf AM 


56 


3 


56b 


in 


14 


B 



LIGHTS 

CENTRAL ELECTRIC 


o 


en 
o 


12 



xxm xxiv 

LIGHT COMBINATION 


C2 


15TH 



m 
in 
d 


d 


8 


22 


B 


D0QR CONTACT LEFT 




in 


0.5 RE/BK 



aOOR CONTACT RIGHT 

Ml 


[ 



P3 


T19 


19 U 
21 26 


4* 31 


4<3Q 

^^^^^^^^^^ - ^^^^^^^^p 


FLASHER XBI 


BRDGE 
30 W61 KSTEAJ 
* REL XVII 


d-35 1 



6-Q 



31 3> 


BACKUP LIGHT XVIII 
ONLY M2<* 


28 


Mm 


i: 1 



INSIDE LIGHTS 
TAILGATE a 


J^-MP Vi 


MP VI) 


[~~| WELDING POINT 

CONNECTION WTh RELD DATA 



MP GROUND POINT 
WH WIRE HARNESS 


INSIDE LIGHTS 
TAJLGATE I 


m 
d 


3ft 



ri'./ir 


WH 18 



INSIDE LIGHTS XIX 


NSiDE LIGHTS ROOF T 

3U 


0 5 R£ 


1.5 BR ; 
0.5 BR \ 


STOP LIGHTS 


15 ER 


loatfiE 


G.SBR/VT 


■> 

■> 
■> 


31 


.30 


0.75 ft 


15 BK 


'WH 5 


WH8— 


15 6R 


ism 


15 BK 


i 

A I 


■■MM B ^ 

?S25 
I. — ■■■■ ^>^-— 


T11 


1.25 BK/Bl ONLY M249 


U12 


U24 


T21 


122 


J12 
W5 RE 


022 0.5 RE/BK 


WH 4 
\ 


C3 

i i DC 



/ 


1 


3 


0.75Efl/VT 


T10 


0.75 6R/VT 


05 BR 


jL T9 


H 


J 


K 


L 


M 


N 


C.7S 


S 


0.75 BR 


WH170 


AA T13 


TAIL LIElHTS RIGHT 


d? 


- Lfl.82 J 


2.0 BR 


0.75 BR 


0L75 BR 


10 BK/RE 



" SIDE MARKER LIGHT 
TURN SIGNALS 


STOP LIGHTS 


BA.CKUP LAMP 


WH4 



BACKUP LIGHT 

switch mm 


I 25 BK/BL 


81 


75 BL 


ill 


'.75 BJ? BTa 



\ 


^WH 16 


WH 39 


1.0 en 


T8 


iocs 


II o 


10 BR 


3 



LICENSE 
PLATE UEHTS 


t 



0.75 


0.75 EK/\*T 


Q. 7S ffi/Bft 


MP VI 

TAIL LE^3HTS LEFT 

BACKUP LAMP 


T12 



STOP LIGHTS 


2 0.7S 8R 


TURN SIGNALS 
SIDE MARKER UGHT 



' SUE MARKi 
UGHT 


0 


BK = BLACK 


WT = WHITE RE ■ RED GN =■ GREEN YE * mLOW GR = 5?EY BR = BROWN 8L = BILE VI = VIOLET PK = PINK 


WirsTg Diagram 97-343 


S Model Sheet 3 


BODY 


11 


13 


14 


15 


16 


— 


17 


18 


19 


20 



D 


H 


J 


K 


ADDITIONAL CLEANING 
FLUID PUMP p 


HEADLIGHT WASHING WINDSHIELD WASHING 
FLUID PUMP FLUID PUMP 

!1 n 


MOTOR SUN 
ROOF 
(M650) 


HEATED SPRAY 
JET RIGHT 


HEATED SPRAY 
JET LEFT 


POWER WINDOW DRIVE 
REGULATOR LOCK CYLINDER FOR CENTRA! FLFCTRIC 


CENTRAL LOCK BUTTON 
BUTTON PANEL -r 


CONTROL UNIT CENTRAL LOCKS 


SWITCH 

INTENSIVE CLEANING 


REAR WINDOW 
WIPER SWITCH 


STEERING IGNITION LOCK 



Y Y Y Y 


TWO-TONE HORNTWQ-TONE HORN 


B 


D 


H 


J 


K 


Printed in Germany - XXIfl, 1989 


97-345 


BK = BLACK 


WT = WHITE 


RE = REO 


6N = GREEN 


YE = YELLOW 


6R = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


Wiring 


97 


H 



K 



JWER WINDOW 

:gulator 

)TOR 

WER'S SIDF 


DRIVE 

LOCK CYLINDER FOR CENTRAL ELFCTRIC 
DRIVER'S DOOR 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
PASSENGER 


LOCK CYLINDER FOR 
PASSENGER'S DOOR 

m 


DRIVE 

CENTRAL ELECTRIC 


POWER WINDOW 
REGULATOR MOTOR 
PASSENGER'S SIDE 


TAILGATE 
UNLOCKINC 
SWITCH Li 


TAILGATE 
UNLOCKING 
SWITCH RIGHT 



REAR WINDOW 
i WIPER RELAY 


REAR WINDOW 
' WIPER MOTOR 


MARKED 

35 ARE WIRE HARNESS 3 


HP GROUND POINT 
WH WIRE HARNESS 


MP X' / 
MP XII 


MP VBI 


H 


J 


K 


M 


T" 


N 


0 


BLACK 


WT = WHITE RE = RED EN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET 


PK = PtNK 


Wimg Diagram 97-3^5 


928 S Model 90 Sheet 4 

INSTRUMENT CLUSTER AND SENDERS 


21 


B 


INSTRUMENT CLUSTER 


23 


24 


26 


27 


28 


29 


30 


SENDER - OUTSIDE TEMPERATURE 
SENDER - FUEL LEVEL 
SENDER - COOLING WATER TEMPERATURE 

TERM. 5S 0 
TERM. 61 (CARGO-) 
OIL PRESSURE SWITCH 
CHARGE AIR 
SENDER - OIL PRESSURE 
BRAKE PAD 1 
L-JETRONIC 
TERM. TD 
SPEED 

TRAILER TURN SIGNAL 
SENDER - GROUND 
TURN SIGNALS 
HIGH BEAM 
TERM. 15 (CARGO -) 

P50 - WARNING FUNCTION 
REAR LIGHT 
TIRE PRESSURE 
PORSCHE LQCKDIFF. - FUNCTION 
WASHING FLUID LEVEL 
CENTRAL LOCKS 
AIRBA5 
PARKING BRAKE 
STOP LIGHT SWITCH 
STOP LIGHT. BULB CONTROL UNIT 
COOLING WATER LEVEL 
COOLING WATER PRESSURE 
OIL LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUID 
BRAKE PAO 2 

TERM. 30 
TERM. 30 
TERM. 31 
TERM 31 
TERM. 15 
TERM. 15 
RADIO RX 
RADIO TX 
BUTTDN ITDP) 
BUTTON (LOW! 
BUTTON (PRESS) 
DIAGNOSIS L 
DIAGNOSIS ON/OFF 
DIAGNOSIS K 
SEAT BELT WARNING 
SPEEDOMETER RESET 
BUTTON (PULL) 

CHECK ENGINE 
SIDE MARKER LIGHT 
SWITCH STEP P 
SWITCH STEP 
SWITCH STEP N 
SWITCH STEP 0 
SWITCH STEP 
SWITCH STEP 

SPEEDOMETER 'A' DIGITAL OUTPUT 
V-SWITCH IBUZZER OUTPUT) 
RDK - TIRE PRESSURE CONTROL 

CAT 

SWITCH STEP (SU/58) 

TERM Sfi 
BUZZER CONTACT 


T7T 

UNMARKED LEADS 
ARE WIRE HARNESS 3 


B 


D 


H 


K 


OUTSIDE 
TEMP SENSOR 


STARTER INT ERLOCK SWITCH 
BACKUP LIGH — T SWITCH M2<+9 


SWITCH ODOMETER 
RESETTING ROW 



SPEED WARNING 
BUZZER IM2151 


H 


J 


K 
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97-347 


BK = BLACK 


WT = WHJTE RE = RED OUGREEN YE = YELLOW GR = GREY Bfl = BROWN BL = BLUE VI = VIOLET 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


TOR SWITCH 
FLUID 


SWITCH ODOMETER 
RESETTING M553 

o. 

i + 


POINT 

I 1 CONNEC — T10N WITH FIELD DATA 
MP GROUND POINT 
WH WIREHA^RNES^ 


SEAT BELT 


BRIDGE 
ONLY ROW 



WH 202 


H 


K 


M 


N 


0 


;iack 


WT = WHITE RE = RED Qi = GREEN YE = YELLOW GR = GREY &R = BROWN BL - BLUE Vl = VKLET PK = PINK 


Wir'BTg Diagram 97-347 


b. Model 90 Sheet b 

ENGINE COOLING. HEATER. AIR CONDITIONER 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


B 


D 


H 


J 


K 


Q WELDING POINT 

CONNECTION WITH FIELD DATA 


CONTROL SWITCH 


AIR CONDITIONING SYSTEM 

BUTTON PANEL AC SWITCH 


THERMO SWITCH 
EVAPORATOR 
FREEZING PROTECTION 


MP GROUND POINT 
WH WIRE HARNESS 


OUTSIDE TEMP. SENSOR 


CIGAR LIGHTER REAR WINDOW 

DEFOGGER SWITCH 


BLOWER SWITCH 


RESISTANCE GR[ 


INSIDE TEMP. SENSOR 


BLOWER 

INSIDE 

SENSOR 


CONTROL UNIT 
TEMPERATURE 



B 


D 


H 


J 


TM> SWITCH S™WTOi 
INTAKE PPE CD0UNQ WATER 


K 
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97-349 


BK - BLACK 


WT - WHTTE RE « RED GN • GREEN YE - YELLOW GR « GUI — f^f BR - BROWN K_ - BLUE VI ■= VIOLET 


Wiring 


H 


J 


K 


L 


M 


N 


0 


THERMO SWITCH 
EVAPORATOR 
FREEZING PROTECTION 


1 S BR 


WITCH 



OUTSIDE TEMP. SENSOR 


CIGAR LIGHTER REAR WINDOW 

DEFOGGER SWITCH 


BLOWER SWITCH 


RESISTANCE GROUP 


FRESH AIR BLOWER 



9 


T29 


s 


9 


3 



: !X" '. "J '. . : 
1 T2 



a 


«3< 


125 RE 


125 BK/WT 


0.5 BK/BL 


0.5 flK/RE 


0.5 RE/BL 


O.SBN/QL 


05HI/GN 


3 


0.5 GR/EN 


■ * * ■ * * * ■ ■ 


3*7^38 


3 


45 


T35 T 


jNAL air conditioner 

(M570) 


TIOMETER 


221 


BR 


5id"valve 



X 

m H11LJ.L 


3 


8l si 



S 

Ltl 
5* 



66b 


in 
Ci 


i — o 

15 n 


S6n 
H 


Ln 


R W 8 HI a 

T5 



WH43 


WHS 


(Nl 



1 



to 


8 
in 



ft. 


i 


_ _j 


I 




Z5 HE/BK 


IIT49 


o 


2.5 BR 


0.5 BK /WT 


0.5BK/BN 


, ft n . Q . 


8 


13 


8 



5? 


o 

BE 


g 


JO 


MP IV 


EQ 

V* 


ZSflE/WT 


20 


30 



1 j I : . '■ I : : : : :| CO \: ^ : i, : ff?7 ;' j I i :::: :: : i| Z5 | I :: :: I i ::: I ::: :: I i : I :: :::::: ::::: :: : 

SUPPLY X 8: * r 1 i t ii i 


19 


3 g 


2: 


3 


Sv 


ifc: 






ft 


T10 

-> 
■> 

-> 


15 BR 


15 BK 


15 BK 


15 BK 


T11 

-Si 
-> 
■> 
■> 


WH5 


15 BK 


IS RE 


15 RE 


» 

EE* 


s, 


m 


CO 



1 A RELAY FLAP CONTROL 



REAR WINDOW 


125 BK 


1Z5BK 


KS1 


mm 


LOW PRESSURE 

i HIGH PRESSURE 
SWITCH 


— 


OLENQIO CLUTCH 
OMPRESSOR 


10 


10 BK 


WH2 


1 


T18 


XT 


4.0 RE 


s 


HAS3 I 


3D 


29 


fa D23 


EB22 
B23 


•-C15 


r 


BLOWER SWITCH 



EVAPORATOR 
SENSOR 


RESISTANCE GROUP 


I <nrtj *a- 


II 


15 BR 


WH 222 


10 BK/RE 



TTl M M M M M T ^ 
— t~L - _~ 

10 GN " "" = 


CONTROL 

3 10 VT 


1SXE 


r 


15 &L 


15 GR 


15 BR 


10 BR 



ONLY LH5 


MP II 
3 


MP II FOR LH0 
MP I FOR RH0 


1 it 



O t2 


OLYFH] 


fiSHf 


UN 


BLOWER MOTOR 


I : : : : i 


X/H2 


HU -1- 


WHS 


1 2 


o 


; : : 
: : : 


WH 3 



in 



4 


W2^ T022 


V«1 


o.s bi/cjj 


10 BR/ER 


0.5 BR/EM 


1 8 


5 


3 


7 2 4 ,1 5 7 3 6 


T32 


| 1<J 


or 


I 


OIL TEMPERATURE [MZ^9J 
SWITEZTH TORQUE CONVERTER 


i 


C.5WT <h 


TT 0» 


I 


10 BL 5 


-I 


1.0 Bfi 6 


•> 



2.0 SR/BK 


2.0 BR/SK 


K3 


AIR FLAP MOTC— >R 


COOLANT FAN 1 


-0* 



COOLANT FAN 2 


2.5 RE/B: 


5 




si 



all 



t : 



: I : ; i t . . : : : ; i I 


31 


32 


34 


35 


36 


37 


38 


39 


TEMP. SWITCH 
INTAKE FPE 


THERMOSWrrOi 
COOLING WATER 


doccchrc cwrrrw DOOR CONTACT 
PR^URE SWITCH Qmt H0Q0 


CONTROL UNIT 

FRESH AJR REGULATION 


BLOWER RNAL STAGE 


H 


J 


K 


L 


M 


N 


0 


40 


LACK 


WT - WHITE 


RE - RED 


GN = GREEN 


YE - YELLOW 


GR - GREY 


BR = BROWN 


BL-BLUE 


VI - VO.ET 


PK » PINK 


W/iring Diagpam 97-349 


y28 S Model Sheet 6 

OUTSIDE MIRROR. POWER SEAT 


B 


0 


H 


J 


K 


41 


42 


43 


45 


46 


47 


48 


49 


50 


MIRROR 

PASSENGER'S SIDE 
(M261. M52S) 





m 


V"! V2 V4 v3 V5 W 


□ 


MP 
WH 


WaOING POINT 
CONNECTION WITH FIELD DATA 
GROUND POINT 
WIRE HARNESS 


T4 




\ 



id 




s 

3 



R 





o 


12 

■a 





v^t 


in 

c: 


0.5GR/GN 


Id 
3 


CHANGEOVER SWITCH 
R — 
L 



»8@ 

3 ** 


A T 


0.75 8a VS TERM. 31 

10 BR S 


26 


CO 

3 


Sir 


^■WH 167 
T22 


mm 


O.S&J 


0.75 GN/RE 


0.75 ffl 


0.5 BL 


0.75 YE 


0l75 BL/WT 


MIRROR SWITCH 



0.75 BK 


0.75 BR 


J 


O.SWT 


/ 0.75 VT 


3 


t 


OS Sl/ffl 


o 

MP V 

0.75 WT/RE 


tow 


S3 


VS I 


T6 


•WH 167 


8 


A1 A2 C*4 ^3 M 





MIRROR DRIVER'S SIDE 


MP IX 

MP III MP *' I /MPV 



MP XII 


MP via 


B 


1 


MPV 


D 


CONNECTION POWER 
SEAT RIGHT 


30 


-WH 3 


■ 


22 


15 


23 


t 


MP V 


2.5 BR 


10 GN 


44 


CENTRAL ELECTRIC . 


SEAT CUSHION 
HEIGHT CONTROL REAR 



3- 


SEAT CUSHION 
HEIGHT CONTROL FRONT 



3- 


MP V [— o 1 


2.S YE/RE 


3 
1 


2.0 BR 


10 BK 


IS RE 


T21 



WH 227 


Z5BH 


torn 


RE /YE 


SPORT SEAT 
(M383. M387) 


MP IV 

T 


c4 


T20 


2-WAY SWITCH 


:Y*; 


1.5BK/BJ 


fir 


1.5 BK/Vl 


WH22 



SEAT CUSHION 
HEIGHT CONTROL REAR I 



SEAT BACKREST 
CONTROL 


1 2 


iir 1 


15 BR 


15 RE 


4 S 6 


2-WAY SWITCH 


in i 


ISBK/ffi 


'■Or 



1 WIRE HARNESS 
ON SWITCH 


tSBVYl 


IS BR 


15 RE 



CONNECTION 
SEAT LEFT 


POWER 


SEAT HEATEf 
POWER SEAT 


INVERSELY ID 
WITH LEFT 

0 


WH 227 


2.0 BR 


c 


io bk 


IS (C 


IS GR 


15 


J" 


WH 343 

NOT APPLICABLE WITH M139 
M340. M586, M513 


SEAT LUMBAR (M5S6> 
1 — 1EIGHT CONTROL {M513J 



15BK/W 


15 BK/Vl 


:AT LUMBAR (M58W 
CS2URVE CONTROL {M5131 



15 6R 


\ 


WH337 
M340.M- 


H 


J 


K 
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97-351 


BK = BLACK 


WT = WHITE RE => RED BN = GREEN YE - YELLOW BR » GREY BR = BROWN BL - BLUE VI = VIOLET 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


ADJUSTABLE SEAT HEATING (M139. M340) 


41 


CONNECTION POWER 
SEAT RIGHT 


30 


22 


2 .5 BR 


15 


23 


MP V 


10 GN 


44 


CENTRAL ELECTRIC 


MP V j- 


2.5 YE/RE 


2.0 BR 


10 BK 


tSRE 


T21 


2 


VH 227 


2.5 BR 


10 GN 


2.5 RE /YE 


ORT SEAT 
383, M387) 


2-WAY SWITCH 


15 BK/GN 


1SBK/VI 


WH 22 


15 BR 


IS RE 


2-WAY SWITCH 



:Y?: 


1.S6K/ffl 


'WIRE HARNESS 
ON SWITCH 


1.5 BWI 


IS BR 


15 RE 


S 


MP IV 

T 


fff 


& 

o 


4 3 


CD 
© 
(si 



T20 


2 * 


SEAT CUSHION 
HEIGHT CONTROL REAR 


ttfttttt 


SEAT BACKREST 
CONTROL 


1 2 


4 S 6 


CONNECTION POWER 
SEAT LEFT 


DELAYING RELAY 

nu 


SEAT HEATER SWITCH 


BACKREST SEAT 


SIDE ELEMENTS 


SEAT HEATER AND 
POWER SEAT RIGHT 


INVERSELY IDENTICAL 
WITH LEFT 


SEAT LUMBAR (M5S6) 
HEIGHT CONTROL {M513J 


SEAT LUMBAR (M58W 
CURVE CONTROL {M5131 




[ 


5 

o 


WH 337 WITH K139, 
M3W. 1*613. M586 


10 



o 


COMFORT SEAT - STANDARD LEFT 


4-WAY SWCH 


WIRE HARNESS 
ON SWITCH 


SEAT CUSHION 
HEIGHT CONTROL FRONT 


SEAT BACK 
FORWARD CONTROL 



IS BR 


IS RE 


IS BK/VI 


IS GR 


42 


43 


45 


46 


47 


48 


49 


50 


H 


K 


L 


M 


N 


0 


= BLACK 


WT = WHTC RE = RED GN = GREEN YE - YELLOW GR * EREY BR - BROWN BL ■ BLUE VUVUTT PK = JW 


Wiring Diagram 97-351 


928 S Model 90 Sheet 7 

(M537. M538) SEAT AND MIRROR MEMORY 



Printed in Germany - XXI. 1989 


97-353 


BK - BUCK 


RE « RGQ 


SN- GREEN 


YE - YELLOW 


GR - GREY 


BR 


BROWN 


BL - BLUE 


VI - VKB.ET 


Wiring 


H 


J 


K 


L 


M 


N 


0 


fl.TS BR/BK 


CONNECTION SEAT BACKREST 

■15 fE/BL ^]IL 


LUMBAR SUPPORT HEIGHT 
BACKREST 
HEIGHT REAR 



51 


52 


WE1BWG PCfNT 

txtflcmoN with f ao data 

ERDLM3 PONT 
WIPE HARNESS 


53 


54 


55 


56 


57 


58 


59 


CONNECTION SEAT BACKREST 


H 


K 


L 


M 


N 


60 


0 


WT » WHITE 


RE - RED 


GN * GREEN 


YE - YELLOW 


GR ■ GREY 


BR - BROWN 


BL » BLUE 


VI • VIOLET 


PK - FINK 


Wiring Diagram 97-353 


928 S Model 90 Sheet 8 


RADIO. ALARM SYSTEM 


61 


63 


64 


65 


66 


67 


68 


COIL 
(M326J 


WH63 IM326) 


BRIDGE 
(NOT M326) 


69 


70 


SPEAKER PLUG 
DEEP RANGE TUNES LEFT 
YELLOW 


SPEAKER PLUG 
DEEP RANGE TITER REHT 
RED 


SPEAKER PLUG FRONT LEFT 
WffTF 


SPEAKER PLUS FRONT R3GHT 
BLACK J 


B 


D 



ROOF ANTENNA 
(M326) 



MP YBI 


□ WELD 

□ CDNNE 

MP 6R0U 

WH WIRE 


B 


D 


H 


J 


K 
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97-355 


BK = BLACK 


WT = WHITE RE = RED EN = GREEN YE = YELLOW BR SffY Bfl = BROWN BL = BLUE VI = VIOLET 


Wiring 


97 


j 


K 


L 


M 


N 


0 


ALARM-PRIMEO 
INDICATOR LAMPS 
1M533, M525> 


LEFT 


n 



<!!» Jli 


WH 167 LEFT 


1 2 


in 


O <3 


ED 



in 


in 


F2t 


Z1 


T 


s 


WH 167 RIGHT 


ALARM SYSTEM 
USA 


<f>633 WITH M*6*J 


IT 


30 


_» u. 



5 

o 


25 


CENTRAL ELECTRIC 


| | WELONG POINT 

CZ\ CONNECTION WITH FIELD DATA 

MP GROUND POINT 

WH WRE HARNESS 


in 


as BR/RE 


a5 BR/RE 


0.5 BR/RE 


1 


FZ5 


ALARM SYSTEM 

(M533. M5251 


TAILGATE LOCK 


T44- 


0.75 BR 


r« «- CM 


0.75 BR/RE 


0.75BR/EN 


0.5 BR 


0.5 V/T 


0.5 EN 


col 



WH 3 


a5&R e | MP V 


as BR 


.QDITIONAL CONTROL 
I WIT ALARM SYSTEM 


aa re 


0.5 8R/WT 


1 


-nrr 


'■o-i- 


4 _ — 


MP V 


1 H3 h - 


3 


0.5 BR/ YE 


0.5 BR/RE 


HP 


0.5 BR/RE 


0.5 Bfl/BL 


[ K12 


0.S BR/GN 


2 ^ 

5f 


3" 


0.5 BR/EN 


tO RE/WT 


ft 


10 Bft 


i 


HORN 


10 RE/WT 


| f W qfl 


10 RE/BK 


30 


05 8R/BL 



0.5 BR/EN 


05BR/G* 


10 BR 


0.5 BR/WT 


0.5 BL 


TlWT 


10 YE 


"If 



05 OK/RE 


I 


67b 



CDNTROL UNIT 


T 33 


J 


K 


L 


M 


N 


0 


8 


BR = BROWN BL = BLUE VI = VIOLET 


PK = PWK 


Wiring Diagram 97-355 
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ABS. TIRE PRESSURE CONTROL. AIRBAG, PORSCHE LOCK DIFFERENTIAL. BRAKE PAD WEAR INDICATOR TRAILER COUPLING 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


B 


D 


H 


J 


K 


ABS - ANTILOCK SYSTEM 


IM593) 


0 


PSD - PORSCHE 
LOCK 

DIFFERENTIAL 


(M2211 


CRASH SENSOR LEFT 


as w 


SOLENOID VALVE 
(M22D 


ID 


MP X 

T 


CONTROL UNIT ABS 35-PIN PLUG 

CONTROL UNIT ABS ♦ PORSCHE LOCK DIFF. 55-PIN PLUG 

1 COMPARTM.NO.. VARIANT WITH 3S-C0NTACT CONNECTOR 
(1) COMPARTK NO.. VARIANT W 55-CGNTACT CONNECTOR 



GROUHD STRAP 


HYDRAULIC UNIT 
ABS 


6 mm J 



IWH 


WIRE CONNECTOR 

KJ.QRE 


i 



DRUCK- UNO 
WARNSCHALTER 


PUMP (M221) 



PUMP RELAIS 
1M2211 



j>4 


B 


L 


10 GN/WT 


Q.75GN/BK 


10 BR/&1 


tO BK/BR 


10 9K/BR 


4.0 fE 


15 Qi 


15 0J/YE 


15 GJ/RE 


2.5 LWWT 


IS GN/WT 


OM.Y M221 


NQTWUH M221 


0.5 BL/BN 


0.7S bN/BL 


2.SRE 


NOT WITH KZ21 


4,0 RE 


CM.T K221 


0.5 DL/WT 


9-SW-/WT 


0.5 &L/YE 


0.75 BR/RE 


075 BR 


4.0 8K 


1 S BR 


0.7S BK/RE 


4.0 F£/BK 


4.0 fiE 


I 


MP IV 


3 


in 


T17W 


CP 

5 


5 


ft 


T16* 


ST 


33 


t 


■4T 


ft 


vn 
o 


T1s Tf f v 



W4« 


O.SRE/VT 


I* 



i 


MP IV 


o 


■■l 


>5 


tt 


(i 


AIRBAG LEFT 
i!Tl 


as 6R/BL 


v." 


2 I 0.5 ER/RE 


0,5 BR/BL 


ACCELERATING 
SENSOR IM221) 


0.5YE/BL 


as RE/BL 


MP IV 



oseR 


0 5 BK/RE 


058L/SN 


DM O.YH221 


0.5 BK7YE 


DM — 5LYH221 


0.5 RE 


0.5DL/VT 


15 BK/RE 


05 WT 




OSGN 


0.5 a 


0,5 61 



0,5 BK/VT 


05 GN 


0.5 WT 


OS GN/BK 


OS WT/6K 


0,5 BL/YE 


0,5 VI /RE 


OSWGN 


OSVI/WT 


05VI/YE 


T14VV 


0.5 BR 


05 YE 


0 5 WT 


0.5 GN 


0.5 RE 


MP XII 


*1 M f 1 


WH 121 



COMBINATION LEADS 


MP iX 

MP III MP XI \ MPV 
* / 


MP H 


MP i 


MP X' 7 j 


MP xa 


MP IV 


MP VII 


REAR RIGHT 


REAR LEFT 


FRONT RIGHT 


FRONT LEFT 


D 


H 


J 


0.5 BK/RE 


>Ha] 

2.0 RE 


16 


<■ 


05 8X/WT 


33. 


20. 


19. 


29. 


261 


13. 


35 j 


CONTROL UN* 1 
TYRE PRESSU 


RDK - TIRE PRESSURE CC 
(M482) 



K 


Printed in Germany - XXI. 1989 


97-357 


BK * BLACK 


WT = WHTE R£ = RED GN « GREEN YE - YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET 


"! TRAILER COUPLING 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


PSD - PORSCHE 

LOCK 

DIFFERENTIAL 


CRASH SENSOR LEFT 


TRAILER COUPLING 
(M 208) 



| | WELDING POINT 

CONNECTION WITH RET Q DATA 


MP GROUND POINT 
WH WIRE HARNESS 


MP VII 


78 


79 


80 


FRONT RIGHT 


FRONT LEFT 


H 


J 


K 


L 


M 


N 


0 


V/7 = WHITE RE <= RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI - VIOLET PK = PINK 


Wiping Diagram 97-357 
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MOTOR, FUEL AND IGNITION, CRUISE CONTROL 



H 


J 



81 


82 


83 


84 


| [ WELDING POINT 

CONNECTION WITH FIELD DATA 
MP GROUND POINT 
WH WIRE HARNESS 


IGNITION COIL 
RIGHT 


IGNITION COIL 
LEFT 


HALL SENT 


STARTER 


85 


86 


87 


C3o> 

a? 

— i Q£ 

SO 
I— 
h- -< 

f— < 
to d; 


88 


CRUISE CONTROL 
SWITCH 


CONTROL UNIT 
CRUISE CONTROL 
(M454I 


89 


90 


CLUTCH 
SWITCH 
<M454«-M481) 

BRBEE 

(M454+M249) 



SOLENOID VALVE 
(M249) 


DRIVE (M454) 


(INTANKJ 
FUELPU^S 


U VL 


CYLINDER 
1 


B 


H 


J 


K 


T 


Printed in Germany - XXIII, 1989 


BK = BLACK 

97-359 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


Gfi - GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


Wiring 


97 



H 


J 



L 


M 



0 


IGNITION COIL IGNITION COIL 
RIGHT LEFT 


3N FINAL 
: RIGHT 


t 


7 

P 1 ISBR'BK 



CM irt 


BRIDGE 

KJT WITH CAT W.TZER 


HALL SENDER KNOCK SENSQR 2 KNOCK SENSOR 1 


j a 


>, IS BR 


2 I 15 BR 


E LEFT 


]N FINAL 
=T 


IS BR/BK 


4 IS 8K 


2 1 is en 


to vt 



WH 1 



MP VI 


5 


0,75 RE 


0.75BK/V1 


1.5 BK/WT 


P.75RE/W1 


8 


:li§ 




IGNITION CIRCUIT CONTROL 


: : 


MP 111 


or. 


DISTRIBUTOR LEFT 





DISTRIBUTOR RIGHT 


1 

4 


6 

7 



cvl 


aL 


in 


15 


Jul" 


A A 


1*5 



0.75 BL/WT 


0.75BFI/RE 


Q.75BR/WT 


0.75H1/HL 



ante 


A 



THERMO ELEMENTS 
ZK II ZK I 




Si 


L 


CM 


WH 15 


n 


L 


j 


3 \2 1 h 

i .rti 


MP III MP XI 


MP 1X4V 


MP II 


SPEED SENDER 



0 75 WT 


D.75BR 





MP V 


mp x' 7 r 

\ MP IV 
MP XII nr ,v 

MP VII4V 



T4S 


10GN 


0.75 BN 


.10. WT 



2S 


0,75 BR 


0.75 BR 


.27 


0.75 BR 


10 I y 0.75 EN/FE 


0.75 VI 


31 , U 0 7SrE/EN 


> 0 16 I I 0.75 BR 


LH -CONTROL UNIT 


:2s "i 


0.75 YE 


L _ 


0" 


J6 1 


.19 


31 FUaPUMP xxvi j 

L . J In 


Mr 


20. 


21, 


14, 



.18 


liiiU 


5 



THROTTLE 
VALVE SWITCH » 


lINTANKi 
FUEL PUMPS 


5 


3 


. ' l.„-„i' 


0.75 BL/WT 


0.75 WT/RE 


0.75 VT 


0.7S VI 


S3 


0.7S YE/GH 


0.7S YE 


Cl75BR 


CODING ELEMENT 3 

1 


"CUD 



+ 


MP IX 




Q.7S RE/YE 


0.75 BR/RE 


2.SBR/RE 


0 75 Bfl/ftE 


0.75 RE/YE 


Q75 RE/YE 


075 RE/YE 


0.75 Bfi/RL 


ifl 




1.7 


075 Bfl/RE 


Ifl 



11.. 



■{jim 


2 


: : 1 


s 


LL VI 


Ml (SI 

CYLINDER CYLINDER CYLINDER CYLINDER CYLNQER 
1 4 S 7 2 


r 
2 


3 

1 


T47 


"li 1 



0.75BK/GN 1 


0.75 CR/BK I 3 


0.75 BR 


0.75 H*/Bil 1 5 


rtnr 



81 


82 


83 


84 


AIR MASS SENSOR 


85 


0 75 BK 


0.75 GM/RE 


3L 



SHIFT VALVE 
RESONANCE FLAP 


86 


0.75 Bfl/YE 


I 



TANK VENT 


0.75 EN/RE 


0 75 GN 


0.75 BR 


9,75 W^., 


2.5 Bft 


0.75 9L 


0.75 WT 


IT 


ifl 


: : » 


1. 


n dfi 


in 


L7 


: : 


ifl 



87 


« — 



iE3 



TEMPERATURE SENSOR 
DOUPLE NTC 



88 


POTENTIOMETER 
NOT APPLICABLE 
WITH CAT CONV. 


T48 I "BRIDGE 

NOT APPLIC- ABLE 
FOR CATAL — /TIC 


I VV 


: : 1 


H 


K 


L 


M 


IDLE SPEED 

CYUNOER CYLINCe? CYUNOER POSITIONER 
3 5 8 

N 


CONVERT 


1 

MP VIII 


89 


1 


: : 



OXYGENS SENSOR ONLY 
;; WITH C —-AT. CONV 


90 


10 


0 


= WHITE RE = RED GN = GREEN YE - YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PSK 


Wiring Diagram 97-359 
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CENTRAL ELECTRIC 


91 


92 


93 


94 


95 


96 


97 


98 


99 


B 


B 


D 


F87 


11 


[6 


[7 


23. 


VI 85 

SlAb.6 

VII 87 

St Ah 30 
SiAb.29 


SUb.3 

SI AHA, H 11 



H 


K 


— 6 


— H 


— J 


s| N k| l|l If 


13 


FUSE OUTPUT FUSE INPUT 
< < 


1 LOW BEAM LEFT 


2 LOW BEAM RIGHT 


3 HIGH BEAM LEFT 


4 HIGH BEAM RIGHT 


5 ADDITIONAL HIGH BEAM 


6 FOG LIGHT 


7 SIDE MARKER LIGHT 
LEFT 

8 SIOE MARKER LIGHT 
RIGHT 

□ ASHTRAY- INSTRUMENT- 
LIGHTS 

10 LICENSE PLATE 

ENGWE COMPARTMENT LIGHTS 

11 REAR FOG LIGHT 


12 TURN SIGNAL FRONT LEFT 


13 TURN SIGNAL REAR LEFT 


14 TURN SIGNAL FRONT RIGHT 


15 TURN SIGNAL REAR RIGHT 


16 REAR WNOOW OEFOGGER 


17 CENTRAL LOCKS 


18 COOLANT A. 
FLAP 
CONTROL 

19 HEADLGHT CLEANERS 


20 FRESH AIR BLOWER 


21 BOOSTER 


22 POWER SEAT LEFT 


23 POWER SEAT RIGHT 


A15 


A14 


A25 


A24 


B14 


7.5A 


7.5A 


7.5A 


B24 
VUl 30 


Tnon 


S25D21 


K11 


J22.T21 


T12 


JH.C13 


TZ2 


C23 


T13 


HI 30 


K14 


VI 87 


VII 30 


XII 30 


F24 


K25 


M12 


7.5A 


15A 


15A 


5A 


5A 


5A 


5A 


5A 


5A 


5A 


SA 


SA 


25A 


15A 


7 5A 


25A 


30A 


15A 


30A 


30A 


xxm-xxiv Sbb 


XXIU-XXIV Sba 
IV 8S.VW 85 


H13 

' XXID-XXIV 86 


'II 87 


■ K 13 


■H 14 


♦—J 12 


■ H 24 


J 21 


H2S 


OX 30 


OV 30 


30 


^XXII-XXW 30 


?24 



CD 

x 
x 


TO co 

5 > 

X X 

x x 


co 


5 


s 


TT 


Pi ^ 


1/1 u^i 

isj co 

3 3 


53 

TO "J 


CO 


co 

CM (SI 

IS E7> 


s a a a 


:= ^ p * ^ 


(VI 


FUSE OUTPUT FUSE INPUT 
< < 


■6A 


24 TWO-TONE HORNS 
REAR WINDOW WPER 

25 NSIOELGHTS 
DIAGNOSIS CONNECTION 
INSTRUMENT CLUSTER 

26 TALGATE UNLOCKWG 
□RIVE 

27 CONCEALED HEADLIGHT MOTOR 


28 ABS 


29 RADIATOR FAN 1 


30 RADIATOR FAN 2 


31 POWER WINDOW REGULATOR 


XVI 30. T-5 
XX1 1. F13 
T14 

XX1I-XXIV 
30a 

XV 30. F25 
B22 
B23 
K24 


32 


33 CGAJt LIGHTER 


34 WINDSHIELD WPERS 


35 STOP LIGHT. CRUISE CONTROL 


36 CONTROL INT FAN 


37 AIR CONDITlONNG SYSTEM 


33 FUEL PUMP. HEATER 
OX. SENSOR 

INSTRUMENT. CONTROL LAMPS 
39 KCKDOWN. SOLENOO VALVE 

SWriCH FOR REAR WINDOW WPER 


014 


XI15, L24 


U24. 013 


C5 


012 


U25 


023. 024 


40 BACKUP LIGHT, MIRROR ADJUSTMENT XV1I30, P14 

LIGHTS. LGHT SWITCH BUTTON PANEL XlXISa 

41 RELAY TUNG CONTROL UNIT P25 
NSIOE ICHTS 

DIAGHOSIS CDNNECTCN TERM 15 

42 REAP WINDOW WPER LF23 


43 TELEPHONE 


44 SEAT HEATER 


45 ADD. AC 


N24. 025 


P13 


Q22 


A 23 
L S 


7.5A 


1A 


"6A 


15A 


30A 


30A 


30A 


25A 


25A 


7.5A 


5A 


7.SA 


ISA 


5A 


7.5A 


5A 


E 


7 5A 


7 5A 


«A 


^A 


VI 86 


30 


U 15. B- 


T 25. B. 


T 24. B+ 


XXV 86 


rx 


O0 21 


XXII- XXIV X 


L 13 


.II 66 

XXVI 87 

S 24 
XXVI 86 


15 

♦ 0 15 


00 14 


1>0 15 


Q 74 


1V1 

X 
X 


CO 



^ i3 5 


t7> U> 


b * r3 5 s 


2S 5? 


l-ll 

REAR WINDOW DEFOGGER 


III 

DAYTIME RUNNING LIGHT 





IX 

ADDITIONAL CLEANING 
FLUID PUMP 


X 

SUPPLY 


XI 

WIPER INTERMITTENT 
CONTROL 





XVIII 

BACKUP LIGHT IM249) 


XIX 

INSIDE LIGHTS 


XXI 

SUPPRESSOR 




1 



± 


3 X 


5 - 


a 


cm -n _ _ 
M 04 r\i P P P 

3 3 Z 3 a CD 


m t- Lfi 

(n fN 

r r r 


s 

X 


TO > 

5 « s 

X > X 


- 

X 

-3 


(N 


X 

x 


s 


> 


-i J7) 

f ? - 

> 


it — i — it — ii — 1 1 n 1 — \r 

1 i i 1 i K 5L 


J fj" J' yj ji ^| 



LA iP O n% O O O* 

^ ir- Si " 5- r- m 04 

= rvj i-s* 



2 VERSIONS 

- SERE -ROW 

- (M553-USA) 


V 

STARTER 



XII 

FRESH AIR BLOWER 


XIII 

FLASHER 




aa OMV208 J 


1 


XXII 

EZK 


V V 




is 


IN r\l 


IP 


-i O _L 


TO 

3 


Jl J« *\ \ k" J J J J ! 


100 


r-l Ir- 


w 


L 


— u 


B 


D 


H 


K 


Printed in Germany - XXVL 1990 


97-361 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


— H 


— J 


— K 


§1 1*11 1§I l|| l|| lg| lg 


2 


K). 



CO 


y «r c c 


^ ^ ie 

II L , I O 

"SI | Wl J 

^A "A ^A 


Rig 


Kl 


UJ JL. | LL 


— L 


| ^ ^ ^| ^ i| ^ 



r, m in 

^ (M (M (M 


U( UJ Lhl 

m 

R 
x 


(XjCOj ;i ^ a) « m ^ 


3 3 a 

13 


3 3 

155 ETi 


2 (a t 

= ^ ^ ^ _ 


t3 


l-ll 

REAR WINDOW DEFOGGER 


DAYTIME RUNNING LIGHT 


IV 

FOG LIGHT 



IX 

ADDITIONAL CLEANING 
FLUID PUMP 



1 


XVIII 

BACKUP LIGHT IM249) 



± 


* & I 


o" 


£ £ « 


Ea g a 


J * ' J rl &f J J tJ 



2 n 

1*1 CM 


X 

SUPPLY 



XIX 

INSIDE LIGHTS 



1 


5 


(/l Ul 



2 VERSIONS 
■ SERE-RDW 
IM553-USA) 


V 

STARTER 


VI 

FLAP CONTROL 


VII 

HEADLIGHT CLEANERS 


X 


VIII 

FOG LIGHT 


O 



XI 

WIPER INTERMITTENT 
CONTROL 


XII 

FRE5H AIR BLOWER 


XIII 

FLASHER 





_L 

XV 

ABS (M593) 


XVI 

TWO-TONE HORNS 


XVII 

KICKDOWN (M249) 


XX11-XW 



B IP " $ w 


55 


fM 


1 


pn 



0M.Y 208 




^^^H B^^^H ' ' ^^^^^^^ ' 

no u ) 


L 



8 



a? 


± 


XXI 

SUPPRESSOR 


XXII 

EZK 


XXIII-XXIV 

LIGHT COMBINATION RELAY 


-Tl 



» => £ 

CD 


1 


3S 335"S3S 


r3 t3 


S fi Pi ffi n 


— u 




XXV 

LH-JETRONIC 


XXVI 

FUEL PUMP 



2 5 



xxin 


xxi a - 

VII 56. XXII- 


r-j 


4 


3 


JL i <i i *JL i i i 3L ! 5L ; SL ^ 


Q 


H 


K 


L 


M 


N 


0 


c£-fK27 
0^ HG^2 |F55 I 


C^- |M5 |K26~ 


J 


|K26 


J 


|[4 |C86 | 


c£- |K25 I 


|pi7 icee l i 


c^-fcT 


0^- |F4i |fsT 


L75 


«28 


N7B 


.30 


^3 


11 


Wiring DiQgram 97-361 
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LEGEND 


B 


D 


H 


J 


K 


DESIGNATION 


FIELD 


SHEET 


ABS 

AIRBAG 

ALARM-PRIMED INDICATOR LAMPS 

TRAILER COUPLING-POWER CONNECTION 
STARTER INTERLOCK BACKUP LIGHT — 

ASHTREY LIGHT 

OUTSIDE TEMP. SENSOR 

OUTSIDE MIRROR LEFT 

OUTSIDE MIRROR RIGHT 

OUTSIDE TEMP. SENSOR 

AUTOMATIC -SOLENOID VALVE 


DJ71.72 - 
K-N71-74 
LK62.63 - 
072 


L I. H21. A85 

GH31 

G31 


C48, A57 
a2, A53 

D21 

A86 


BATTERY 

CONTROL SWITCH-AIR CONDITIONING SYSTEM 
LIGHTS BUTTON PANEL 


C82 — 
C031.32 
HJ11.12 ■ 
L3 


LIGHTS CENTRAL ELECTRIC 

ACCELERATING SENSOR PORSCHE DIFFERENTIAL LOCK — K73 


TURN SIGNAL/DIMMER SWITCH 

FLOOR LAMP LEFT 

FLOOR LAMP RIGHT 

BOOSTER — — 


BRAKE FLUID LEVEL CONTROL SWITCH 
STOP LIGHT SWITCH 


JK2.3 
G1 — 
K1 — 
FG63 • 
F21 - 
C2 - 


BRAKE PAD WEAR INDICATOR 
STOP LIGHT-TAILGATE 


D-H79.80 
K9 


CODING ELEMENT 


0P84 


ROOF ANTENNA 

DIAGNOSIS CONNECTION 
ALTERNATOR CONTROL 
SPEED SENDER ABS - 


SPEED SENDER MOTOR 

THROTTLE VALVE SWITCH - 
PRESSURE SWITCH-FRIGEN - 
PRESSURE SWITCH-COOLANT 


861,62 — 

JK30 

DE81.82 - 
E-H79.80 
JK83,84 - 

JK90 

L40 

MN30 — 


FUEL INJECTORS 
SUPPRESSOR — 


SUPPRESSOR-RADIO 

SUPPRESSOR-RADIO BERLIN — 


L-N90 - 
J36.37 - 

C&2 

A62 


HORNS 

FREQUENCY SWITCHES 

FRESH AIR BLOWERMOTOR - 
FROST SENSOR AIRBAG LEFT ■ 
FROST SENSDR AIRBAG RIGHT 


C020 — 
FG64 — 
LM31.32 
K71 — 
N73 


BLOWER FINAL STAGE 

BLOWER INSIDE SENSOR- AIR CONDITIONING SYSTEM 


— 039,40 - 

— AB33.34 

BLOWER MO TOR -ADDITIONAL AIR CONDITIONING SYSTEM - H^O — 

BLOWER SWITCH-FRESH AIR JK3132 ■ 

BLOWER SWITCH- ADDITIONAL CONDITIONING SYSTEM — G38 

SPEED WARNING BUZZER D30 — 

TRANSMISSION PROTECTION SWITCH D85 


B 


9 
9 
8 
9 

1. 2. 4. 10 

5 

5 

6,7 
6.7 

10 


10 

5 

3 

1 

9 

1.2 

1.2 

1.2 

S 

4 

1,2 

9 

2 


10 


8 

4 

10 

9 

10 

10 

5 

4 


10 
5 
8 
8 


3 
8 
5 
9 
9 


5 
5 
5 
5 
S 
4 
10 


DESIGNATION 


FIELD 


SHEET 


HALL SENDER 

PARKING BRAKE CONTACT 
GLOVE BOX LAMP 


TAILGATE UNLOCKING SWITCH LEFT ■ 
TAILGATE UNLOCKING SWITCH RIGHT 
TAILGATE LDCK-ALARM SYSTEM — 

TAIL LIGHTS LEFT 

TAIL LIGHTS RIGHT 

REAR WINDOW WIPER MOTOR 

REAR WINDOW WIPER SWITCH 

REAR WINDOW DEFOGGER 


REAR WINDOW DEFOGGER SWITCH 

HF SENDER (RDK-TIRE PRESSURE CONTROL) 

HIGH/LOW PRESSURE SWITCH-AIR CONDITIONING SYSTEM 

HORN-ALARM SYSTEM 

HYDRAULIC UNIT ABS 


PULSE SENDER 
INFO SWITCH - 


INSIDE TEMP. SENSOR- AIR CONDITIONING SYSTEM 
INSIDE LIGHTS ROOF 


INSIDE LIGHTS TAILGATE I — 
INSIDE LIGHTS TAILGATE U - 
INTENSIVE CLEANING BUTTON 


CATALYTIC CONVERTER MONITOR 

CONCEALED HEADLIGHT LEFT 

CONCEALED HEADLIGHT RIGHT 

CONCEALED HEADLIGHT MOTOR 

KNOCK SENSOR 1 

KNOCK SENSOR 2 


LIC EN 5 E PLATE LIGHTS 
KICKDOWN SWITCH — 


KICKOOWN SOLENOID VALVE 

INSTRUMENT CLUSTER 

FUEL PUMPS 

CLUTCH SWITCH — — 


COOLING WATER PRESSURE SWITCH 
COOLING WATER LEVEL SWITCH — 

COOLANT FAN 1 

COOLANT FAN 2 


COOLANT FAN FINAL STAGE 
AIR FLAP MOTOR 


OXYGEN SENSOR — 
BULB CONTROL UNIT 
SPEAKER 


IDLE SPEED POSITIONER 

STEERING IGNITION LOCK 

HEADLIGHT VERTICAL AIM CONTROL RIGHT 
HEADLIGHT VERTICAL AIM CONTROL LEFT 
LIGHT SWITCH 


AIR MASS SENSOR 


SOLENOID CLUTCH AIR CONDITION COMPRESSOR 
SOLENOID VALVE ABS 


L81 — 
E21.22 

C1 

011 — 
P11 — 
P63 — 


0P8-10 
0P2-4 ■ 
P18-19 ■ 
B14 — 
P31 r 32 ■ 
HJ31.32 
E-GSO - 
P32 — 
DP66 - 


AB73-76 


■G30 — 
■E30 — 
■932,33 
■LM9 - 
■HJ10 - 
■HJ9 — 
-B13 — 


■P28-30 

■A7 

■AA 

■A5.6 
■M81 
■L81- 
•P6/7 


■BC86.67 
■AB86 — 


■A-C22-30 
-FG89.90 - 
. A 90 

■MN30 

■MN29 

■P38 

■P39 

■039,40 — 
-0P36-38- 


■ 090 - — 

■N01 

■E-H63-68 

■090 

■814-16 - 

■A4 

■A6 

■FG2 


■DP85.86 


■P33 
■C72 


SQLENDID VALVE ADDfUQNAL AIR CONDITIONING SYSTEM-F38 — 
SOLENOID VALVES AIR CONDITIONING SYSTEM B37-40 


D 


10 
4 

1, 
3 
3 
8 
1. 

1. 
3 
3 
5 
5 
9 
5 
8 
9 


4 
4 
5 

1.2 
1,2 
1.2 
3 


4 

1,2 

1,2 

1.2 

10 

10 

1,2 

10 

10 

4 

10 

10 

4 

4 

5 

5 

S 


- 5 


10 

1.2 

8 

10 

3 

1 

1 

12 
10 


5 
9 
5 
5 


DESIGNATION 


FIELD 


SHEET 


GROUND POINT GP I 
GROUND POINT GP II 
GROUND POINT GP III 
GROUND POINT GP IV 
GROUND POINT GP V 
GROUND POINT GP VI 
GROUND POINT GP VII 


-BODY FRONT LEFT 

-BODY FRONT RIGHT 

-WHEEL HOUSING WALL FRONT RIGHT 

-STEERING CONSOLE 

-FIREWALL 

-BODY TAIL 

-GROUND STRAP BATTERY 


GROUND POINT GP VIII -MDTOR-FDWER 
GROUND POINT GP IX -MOTOR-ELECTRONICS 


GROUND POINT GP X 
GROUND POINT GP XI 
GROUND POINT GP XI] 


-WHEEL HOUSING LEFT OUTER 
-WHEEL HOUSING RIGHT INNER 
-WHEEL HOUSING LEFT INNER 


MEMORY SWITCH LEFTMIRROR 

MEMORY SWITCH RIGHT MIRROR 

MICRO SWITCH CENTRAL NOZZLE AIR CONDITIONER 
ENGINE ELECTRONICS 


MOTOR POWER WINDOW LEFT DOOR - 
MOTOR POWER WINDOW RIGHT DOOR 

MOTOR CONCEALED HEADLIGHT 

MOTOR SUN ROOF 


ENGINE COMPARTMENT LAMP 


FOG LIGHT SWITCH 

REAR FDG LIGHT SWITCH 


OIL PRESSURE SENDER 


OIL TEMPERATURE SWITCH TORQUE CONVERTER 
OIL LEVEL SWITCH 


POTENTIOMETER FOR INSTRUMENT LIGHT 
POTENTIOMETER IDLE SPEED CO 


POTENTIOMETER HEADLIGHT VERTICAL AIM CONTROL 
POTENTIOMETER WIPE/WASH SYSTEM 


POTENTIOMETER ADDITIONAL AIR CONDITIONER 
PUMP (PORSCHE LOCK DIFFERENTIAL! 


PUMP RELAY (PORSCHE LOCK DIFFERENTIAL) 


(REAR WINDOW DEFOGGER) 
(DAYTIME RUNNING LIGHT) 

(FOG UGHT) 

(STARTER) 


(FLAP CONTROL) 

(HEADLIGHT CLEANERS) 


(ADDITIONAL CLEANING FLUID PUMPI 
(SUPPLY) 


RADIO 

CONTROL ADDITIONAL AIR CONDITIONING SYSTEM 

TIRE PRESSURE CONTROL ROK 

RELAY ALARM SYSTEM USA 

RELAY REAR WINDOW WIPER 

RELAY HI 
RELAY III 
RELAY IV 
RELAY V 
RELAY VI 
RELAY VII 
RELAY VIII 
RELAY IX 
RELAY X 
RELAY XI 
RELAY XII 
RELAY Xllt 
RELAY XIV 
RELAY XV 
RELAY XVI 
RELAY XVII 
RELAY XVIil 
RELAY XIX 
RELAY XX 
RELAY XXI 
RELAY XXII 
RELAY XXGI 
RELAY XXV 
RELAY XXVI 


(WIPER-INTERVAL) - 
(FRESH AIR BLOWER) 

(FLASHER) 

(DEFI 

(ABS) 


(HORNS) 

(KICKDOWN) 

(BACKUP LIGHT) 
UN3DE LIGHT) — 


(SUPPRESSOR) 

(EZKI 

XXIV (UGHT COMBINATION] 

(LH-JETRONIO 

FUEL PUMPI 

BACKUP LIGHT SWITCH 


A59.60 
A51.52 - 
AB37 - 
L82-84 

F11 

NTI 

A5.6 — 

Ell 

C3 


CD2 
E2 ■ 


P27 — 
P35.36 
P26 


E2 — 
0P88- 
DE1 — 
B16 — 
F 37.38 
B77.78 

B79.80 


A-H61-70 
EF39.40 - 
D-G78.80 
LM62.63 - 

P17 

JK36.37 - 
EF8.9 — 
CD8.9 — 
E89.90 - 
LM36.37 - 
HJ18.19 - 

GH18.19 - 
EB. G36 - 
FG13.19 - 
H36.37 - 
K8 


L36.37 - 
M76 — 
EF18.19 
C 89.90 
KL8 — 
LM8.9 - 


HJ3637 
FB9.90 - 
F-H8.9 - 
039.90 - 
PG89.S0 
P5X1 — 


7 

7 

5 

10 

3 

3 

1.2 
3 

1. 2 


1.2 

1 


4 
5 
4 


12 

10 

1 

3 

5 

9 

9 


6 

5 
9 

a 

3 
5 
1 

XI 
10 
5 
3 

3 

X 2.5 

3 

5 

1.2 

5 

9 

3 

10 

1.2 

1. 2 

5 

10 

1. 2 

10 

10 

X2 


DESIGNATION 


FIELD 


SHEET 


SWITCH FDR INTENJ 


:iVE CLEANING 


SWITCH FOR MIRR0F==3 CDNTROL 

SWITCH FOR ODOME=TER RESETTING 

SWITCHING UNIT 1,2. (LATALYSOR MONITOR) 

SHIFT VALVE RESOI*—^ANCE FLAP 

WINDSHIELD WASHII* — iG FLUID PUMP 

WINDSHIELD WIPER -MOTOR 

HEADLIGHT ASSEMBJ 1Y LEFT 


HEADLIGHT ASSEMBL IT RIGHT — 
HEADLIGHT WASHINW3 FLUID PUMP 

LOCK CYLINDER LEF T 

LOCK r YLINOER RIGI IT 

SIDE TURN SIGNAL 
SIDE TURN SIGNAL 
SIDE MARKER LIGHT 
SIDE MARKER LIGHT 
SEAT BELT 


EFT — 
IGHT — 
■5 FRONT 
*S REAR - 


SEAT HEATER COMF=GRT SEAT 

SEAT HEATER MEM JEER Y SEAT 

SEAT HEATER SP0F=5T SEAT 

SEAT HEATER SWI^~CH COMFORT SEAT 


SEAT HEATER SWITfflTCH MEMORY SEAT 

POWER SEAT COMF=- CRT SEAT 

POWER SEAT MEMIZ3RY SEAT 

POWER SEAT SPOR T SEAT 

LOCK DIFFERENTIAL SOLENOID VALVE 

LOCK DIFFERENTIAL PORSCHE LOCK DIFFERENTIAL 

MIRROR MEMORY SU=WITCH 

STARTER 

DRIVE CRUISE CONT 5?0L CONTROL 

DRIVE TAILGATE UN5S10CK 

DRIVE CENTRAL L 
DRIVE CENTRAL LDC 


KS LEFT DO OR 
KS RIGHT OOOR 


CONTROL UNIT ABS 
CONTROL UNIT AIRBl 
CONTROL UNIT ALAE==?M SYSTEM 
CONTROL UNIT EZK 


/ PSD PORSCHE LOCK DIFFERENTIAL ■ 
.AG 


CONTROL UNIT POWDER WINDOW/SUN ROOF — 
CONTROL UNIT AIR EEZONOITIONING SYSTEM — 

CONTROL UNIT FRE^HAIR REGULATION 

CONTROL UNIT LH JHETRONIC 

CONTROL UNIT RDK (TIRE PRESSURE CDNTROL) 
CONTROL UNIT MIRF 


OR 


CONTROL UNIT CEN TRAL LOCKS 


H 


J 


B13- 

AB4G.47. A56. 
L21 


P28-30 
0P66 - 
D11 — 
817,18 - 
A8,9 — 

A2,3 — 
D11 — 


FG11.12 
M1t12 
A10 — 
A1 


At B10 - 
P1, P10 - 
022 — 
0P41.42 
H54-57 ■ 
EF46 — 
N42 — 
L55-57 — 
J-P44-5Q 
J-P51-60 • 
EFG47-50 
C72 
A-J71-80 
A51.A60 - 
ABB3.84 - 
AB90 — 
011,12 — 
Ft| 


MN11 — 
D-J71.72 
MN71 — 
0P64-68 
L82-84 - 
JKK — 


AB34-36 
MN39.40 
JS7-89 - 
K76.77 - 
D54-57 - 
J-L1X12 - 


3 

6.7 

4 
10 
3 
3 

1.2 

t2 

3 

3 

3 

1 

1 

2 

2 

4 

6 

7 

6 

£ 

7 

6 

7 

6 

9 

9 

7 

10 

10 

3 

3 

3 

9 

9 

8 

10 

3 

5 

5 

10 

9 

7 

3 


DESIGN 

TANK VE. 
FUEL LEV 
BUTTON | 
BUTTON I 
PUSH BU" 
PUSH Bl r 
PUSH BU" 
CRUISE n 
CRUISE a 
TEMPER. 
TEMPER. . 
TEMPER 
TEMPER 
THERMOE 
THERMO : 

ddor cor 
door cor 

DOOR COf 

ddor cor 
door cor- 

DOOR LOC 
DOOR LOC 


CHANGED 


E VAPOR. 

DELAYING 

RESISTOR 


HAZARD I 
SPRAY JL 
WASHING 
COOLANT 
RESIST Af 
RESIST At 1 
WIPE/W/ 


TOOTHED 
TIME REL 
CLOEK - 
CENTRAL 
CIGAR LIG 
IGNITION I 
IGNITION f 
IGNITION t 

ignition : 
ignition i 
distribu' 
oistribu" 
addition; 
additions 


K 
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Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


ESIGNATION 


FIELD 


SHEET 


VUUNU 

DfllMT 

rn 
ur 

i 

-bUUT hKUN 1 Ltf- 1 

30UND 

POINT 

GP 

II 

-BODY FRONT RIGHT 

.OUND 

POINT 

GP 

III 

-WHEEL HOUSING WALL FRONT RIGHT 

"OUND 

POINT 

GP 

IV 

-STEERING CONSOLE 

WUNO 

POINT 

GP 

V 

-FIREWALL 

30UND 

POINT 

GP 

VI 

-BODY TAIL 

~0UND 

POINT 

GP 

VII 

-GROUND STRAP BATTERY 

\QUND 

POINT 

GP 

VIII 

-MOTOR-POWER 

^OUND 

POINT 

GP 

IX 

-MOTOR-ELECTRONICS 

;0UNQ 

POINT 

GP 

X 

-WHEEL HOUSING LEFT OUTER 

}0UND 

POINT 

GP 

XI 

-WHEEL HOUSING RIGHT INNER 

~ound 

POINT 

GP 

XII 

-WHEEL HOUSING LEFT INNER 


EMORY SWITCH LEFTMIRROR 

EMORY SWITCH RIGHT MIRROR 

CRQ SWITCH CENTRAL NOZZLE AIR CONDITIONER 
'GINE ELECTRONICS 


OTOR POWER WINDOW LEFT DQDR ■ 
OTOR POWER WINDOW RIGHT DOOR 

OTOR CONCEALED HEADLIGHT 

OTOR SUN ROOF 


■J GINE COMPARTMENT LAMP 


A59.60 
A51.52 - 
AB37 - 
L82-84 

F11 

N11 

A5,6 — 

E11 

C3 


% LIGHT SWITCH 

:AR FOG LIGHT SWITCH 


CD2 - 
E2 — 


iL PRESSURE SENDER 

IL TEMPERATURE SWITCH TORQUE CONVERTER 
IL LEVEL SWITCH 


P27 — 
P35.36 
P26 — 


OTENTIOMETER FOR INSTRUMENT LIGHT 
OTENTIOMETER IDLE SPEED CO 


E2 — 

0P88 - 

OTENTIOMETER HEADLIGHT VERTICAL AIM CONTROL — DE1 — 

OTENTIOMETER WIPE/WASH SYSTEM B16 — 

OTENTIUMETER ADDITIONAL AIR CONDITIONER F37.38 

UMP (PORSCHE LOCK DIFFERENTIAL! B77/78 

UMP RELAY (PORSCHE LOCK DIFFERENTIAL) B79,80 


(REAR WINDOW DEFQGGER) 
(DAYTIME RUNNING LIGHT I 

(FOG LIGHT) 

(STARTER) — — 


(FLAP CONTROL) 

(HEADLIGHT CLEANERS) 


(ADDITIONAL CLEANING FLUID PUMP) 
(SUPPLY) 


AOiO 

DNTROL ADDITIONAL AIR CONDITIONING SYSTEM — 

IRE PRESSURE CONTROL RDK 

CLAY ALARM SYSTEM USA 

CLAY REAR WINDOW WIPER 

ELAY l-ll 
CLAY III 
CLAY IV 
ELAY V 
ELAY VI 
CLAY VII 
ELAY VIII 
ELAY IX 
ELAY X 
ELAY XI 
ELAY XI! 
ELAY XIII 
ELAY XIV 
ELAY XV 
ELAY XVI 
ELAY XVII 
,ELAY XVIII 
ELAY XIX 
CLAY XX 
ELAY XXI 

elay xxii 
Clay xxih 

ELAY XXV 
ELAY XXVI 


(WIPER-INTERVALl - 
(FRESH AIR BLOWER) 

(FLASHER) 

(DEF) 

(ABS) 


A-H61-70 
EF39.40 - 
0-G78,8O 
LM62.63 - 

P17 

JK36.37 - 
EF8.9 — 
CD8.9 — 
E89.90 - 
LM36.37 - 
HJ18.19 - 

GH18.19 - 
E8. G36 - 
FG18.19 - 
H36.37 - 
K8 


[HORNS) 

(KICKDDWN) 

[BACKUP LIGHT) 
(INSIDE LIGHT) — 


(SUPPRESSOR) 

(EZKi 

XXIV (LIGHT COMBINATION) 


L36.37 - 
M76 — 
EF18.19 
CB9.90 
KL8 — 
LM8.9 - 


(LH-JETRONO -- 
(FUEL PUMP) — 
ACKUP LIGHT SWITEH 


HJ3637 
FB9.90 - 

F-H8.9 - 
089.90 - 
FG89.90 
P5.L1 — 


7 

7 

5 

10 

3 

3 

1.2 
3 

1, 2 


1.2 
1 


4 
5 
4 


1.2 

10 

1 

3 

5 

9 

9 


8 
5 
9 
8 
3 
5 
1 

12 
10 
5 
3 

3 

1. 2,5 

3 

5 

1,2 

5 

9 

3 

10 

1.2 

1.2 

5 

10 

1,2 

10 

10 

\2 


DESIGNATION 

SWITCH FDR INTENSIVE CLEANING 
SWITCH FOR MIRROR CONTROL — 


SWITCH FOR ODOMETER RESETTING 

SWITCHING UNIT 1,2 (CATALYSOR MONITOR] 

SHIFT VALVE RESONANCE FLAP 

WINDSHIELD WASHING FLUID PUMP 

WINDSHIELD WIPER MOTOR 

HEADLIGHT ASSEMBLY LEFT 

HEADLIGHT ASSEMBLY RiGHT 


HEADLIGHT WASHING FLUID PUMP 

LOCK CYLINDER LEFT 

LOCK TUNDER RIGHT 

SIDE TURM SIGNAL LEFT 

SIDE TURN SIGNAL RIGHT 

SIDE MARKER LIGHTS FRONT 

SIDE MARKER LIGHTS REAR 

SEAT BELT 


SEAT HEATER COMFORT SEAT 
SEAT HEATER MEMORY SEAT 
SEAT HEATER SPORT SEAT - 


SEAT HEATER SWITCH COMFORT SEAT 
SEAT HEATER SWITCH MEMORY SEAT - 

POWER SEAT COMFORT SEAT 

POWER SEAT MEMORY SEAT 

POWER SEAT SPORT SEAT 


LOCK DIFFERENTIAL SOLENOID VALVE 

LOCK DIFFERENTIAL PORSCHE LOCK DIFFERENTIAL 

MIRROR MEMORY SWITCH 

STARTER 

DRIVE CRUISE CONTROL CONTROL 

DRIVE TAILGATE UNLOCK 


DRIVE CENTRAL LOCKS LEFT DOOR 

DRIVE CENTRAL. LOCKS RIGHT DOOR 

CONTROL UNIT ABS / PSD PORSCHE LOCK DIFFERENTIAL 
CONTROL UNIT AIRBAG 


CONTROL UNIT ALARM SYSTEM 
CONTROL UNIT EZK 


CONTROL UNIT POWER WINDOW/SUN ROOF 
CONTROL UNIT AIR CONDITIONING SYSTEM - 

CONTROL UNIT FRESH AIR REGULATION 

CONTROL UNIT LH JETRONIC 


CONTROL UNIT RDK (TIRE PRESSURE CONTROL} 
CONTROL UNIT MIRROR 


CONTROL UNIT CENTRAL LOCKS 


FIELD 


B13 


SHEET 


AB46A7. AS6. — 6.7 


L21 — 
P28-30 
OP86 
011 — 


BT7.18 - 
A8,9 - 

A2.3 — 
011 — 
F611.12 
M11.12 
A10 — 
A1 


At B10 - 
P1, P10 - 
022 — 
0P41.42 
H54-57 ■ 
EF46 — 
N42 — 
L55-57 - 


J-P44-50 - 
J-P51-60 - 
EFG47-50 - 

C72 

A-J71-80 - 

A51.A60 

AB83.S4 — 
AB90 
011,12 
F11 — 


MN11 — 
0-J71.72 
MN71 — 
0P&4-68 
L82-84 - 
JK14 — 


AB34-36 
MN39.40 
J87-89 - 
K76.77 - 
D54-57 - 
J-LU12 ■ 


4 

4 

10 

3 

3 

1.2 

1.2 

3 

3 

3 

1 

1 

2 

2 

4 

6 

7 

6 

6 

7 

6 

7 

6 

9 

9 

7 

10 

10 

3 

3 

3 

9 

9 

8 

10 

3 

5 

5 

10 

9 

7 

3 


DESIGNATION 

TANK VENTING VALVE 
FUEL LEVEL SENDER - 


BUTTON PANEL CENTRAL LOCKS 

BUTTON PANEL AIR CONDITIONING SYSTEM (AC SWITCH}- 

PUSH BUTTON POWER WINDOW LEFT 

PUSH BUTTON POWER WINDOW RIGHT 

PUSH BUTTON SUN RODF 


FIELD 

0P86.87 
H30 
HJ11 — 
EF31.32 

G11 

L11 


SHEET 


CRUISE CONTROL MONITOR 

CRUISE CONTROL SWITCH 

TEMPERATURE SENSOR COOLING WATER 
TEMPERATURE SENSOR DOUBLE NTC — 
TEMPERATURE SENSOR CYLINDER HEAD 
TEMPERATURE SWITCH INTAKE PIPE — 
THERMOELEMENT III - EX CONTROL 


THERMO SWITCH AIR CONDITIONING EVAPORATOR 

DOOR CONTACT SWITCH VEFT 

DOOR CONTACT SWITCH RIGHT 


DOOR CONTACT FDR GLOVE BOX LAMP 

ODOR CONTACT ENGINE HOOD COOLANT FANALARM SYST. 

DOOR CONTACT SWITCH TAILGATE 

DOOR LOCK LIGHT LEFT — 

OOOR LOCK LIGHT RIGHT 


E14.15 - 
AB88.89 
A87 — 
K40 — 
0P87 — 
JK82 — 
K40 — 
028,29 - 
FG31 — 
M3 
M3.4 
CD1 - 


LM39.40 

N8 

H2 

J2 


CHANGEOVER SWITCH MIRROR CONTROL 


EVAPORATOR SENSOR ADDITIONAL AIR CONDITIONING 

DELAYING RELAY SEAT HEATER 

RESISTOR INSTRUMENTS 


H37.38 
M42 - 
D21 — 


HAZARD LIGHT SWITCH 

SPRAY JETS LEFT, RIGHT 

WASHING FLUID LEVEL SWITCH - 
COOLANT TEMPERATURE SENDER 
RESISTANCE GROUP BLOWER — 


H2 
B11.12 - 
MN28.29 

P26 

KL31.32 - 


RESISTANCE GROUP ADDITIONAL CONDITIONING SYSTEM - HJ37.38 — 
WIPE/WASH SWITCH AB18-20 - 


TOOTHEDBELT TENSION SWITCH 

TIME REUY 

CLOCK 

CENTRAL ELECTRIC 

CIGAR UG-fTER 


N22 — 
P23-25 
F1 


IGNITION FINAL STAGE RIGHT - 
IGNITION FINAL STAGE LEFT - 
IGNITION CIRCUIT CONTROL — 
IGNITION -RANSFORMER LEFT 
IGNITION TRANSFORMER RIGHT 

DISTRIBUTOR LEFT 

DISTRIBUTOR RIGHT 


ADDITIONAL CLEANING RU10 PUMP 

ADDITIONAL CONTROL UNIT ALARM SYSTEM 


GH31 — 
F82 — 

F83 

HJ81 — 

G81 

Ftfl 

GH82 — 
GH82.83 
CD11 — 


□P64.65 


- 10 
4 
3 


5 
3 
3 
3 
10 
10 
5 
10 
10 
5 
4 
S 

1.2 
-1.2 
-1.2 

- 5 
-1.2 

- 1.2 

- 1. 2 


AB45, A54.55 — 6, 7 


5 
6 
4 


1.2 

3 

4 

4 

5 

5 

3 


4 
4 

1.2 

11 

5 

10 

10 

10 

10 

10 

10 

10 

3 

6 


M - NUMBERS 

M 061 ENGLAND VERSION 

M 139 ADJUSTABLE SEAT HEATING SEAT LEFT 

M 193 JAPAN VERSION 

M 208 TRAILER COUPLING 

M 215 SAUDI -ARABIA VERSION 

M 221 PSD PORSCHE LOCK DIFFERENTIAL 

M 249 AUTOMATIC TRANSMISSION 

M 261 OUTSIDE MIRROR FLAT PASSENGER'S SIDE 

M 326 RAQID BERLIN 

M 340 ADJUSTABLE SEAT HEATING SEAT RIGHT 

M 383 SPORT SEAT uEFT 

M 387 SPORT SEAT RIGHT 

M 454 CRUISE CONTROL 

M 479 AUSTRALIAN VERSION 

M 481 TRANSMISSION 

M 482 RDK - TIRE PRESSURE CONTROL 

M 484 USA VERSION 

M 513 LUMBAR SUPPORT SEAT RiGHT 

M 525 ALARM SYSTEM WITH CONTINUOUS TONE [SWI7 - - 2ERLAND) 

M 528 OUTSIDE MIRROR KONVEX PASSENGER'S SIDE 

M 533 ALARM SYSTEM WITH INTERVAL TONE 

M 537 SEATING POSITION CONTROL COMFORT SEAT LE 3FT 

M 538 SEATING POSITION CONTROL COMFORT SEAT RISHT 

M 553 USA - CANADA VERSION 

M 562 AIRBAG 

M 570 ADDITIONAL AIR CONDITIONER (INCREASED REFRE3E ERA TING CAPACITYI 

M 576 REAR FOG LIGHT 

M 586 LUMBAR SUPPORT SEAT LEFT 

M 593 ABS -SYSTEM 

M 650 ELECTRIC SUN ROOF 


12 


H 


J 


K 


M 


N 


0 


Wiring Diagram 97-363 


V'^b s Model sheet 13 

CONSTR. COMPONENT S. PLUG CONNECT ,, GROUND POINTS 

B 


D 


H 


J 


K 


CONSTRUCTION COMPONENTS PLUG CONNECTIONS 


POSITION IN FIELD IN NUMBER POSITION INB FIE 

DESIGNATION, FUNCTION VEHICLE NOTE WIRING DIABRAMM CODE OF PINS DESIGNATION FUNCTION VEHICLE NOTE \?: 

LHD RHD LHQ RHGEJ 

ABS/PORSCHE DIFFER. LOCK CONTROL UNIT 7cQ - — IN DRIVER'S FOOTWELL ON SIDE QJ 71-72 T1 2 GLOVE BOX LAMP 7cL 7cQ ABOVE EZK, LH CONTROL UNIT CD1, 

ABS/PORSCHE DIFFER. LOCK CONTROL UNIT 7cQ ABOVE CENTRAL ELECTRICS DJ 71-72 T2 3 ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 6cO 6cO UNDER THE WIPER SYSTEM COVER C4,i 

ALARM SYSTEM CONTROL UNIT 7cM 7cP BEHIND GLOVE COMPARTMENT - QP 64-68 T3 26 DOOR DRIVER'S SIDE 7cQ 7cL ON DRIVER'S DOOR C44 

ALRAM SYSTEM RELAY BdN IN CENTRE CONSOLE BELOW RADIO ~ LM 62.63 T4 26 DOOR PASSENGER'S SIOE 7cL 7cQ IN PASSENGER'S 000R • C42 

ALARM SYSTEM ADDITIONAL CONTROL UNIT BdN 8dN IN CENTRE CONSOLE BELOW RADIO — OP 64,65 T5 30 INSTRUMENT SCUTTLE 7cQ 7cL AT SUPPORTING TUBE STEERING CONSOLE C4- 

OUTSIOE TEMP, SENSOR 2-3dO -2-3dQ - IN AIR DUCT TO GENERATOR D 31 T6 — 12 DOOR DRIVER'S SIDE — 7cG 7cL ON DRIVER'S DOOR C44 

ACCELERATING SENSOR 10eQ 10eQ UNDER THE LEFT SEAT K 73 T7 4 TRANSMISSION — - 16d0 16dO UNDER THE SPAIC WHEEL COVER — P5.L 

BOOSTER 11bK 11eR UNDER THE COVER ON PASSENGER'S SIDE SILL FG 62.63 IB 2 LICENSE PLATE LIGHTS ■ 18cN 18cD • UNDER THE TOOL KIT COVER — P6 

RECEIVER FOR RADIO BERLIN 7cL IN FRONT PASSENGER'S TRAY C66 IS 2 DOOR CONTACT SWITCH TAILGATE 18c0 18c0 UNDER CARPET IN FRONT OF TOOL KIT N9 

SUPPRESSOR FOR RADIO BERLIN TteK UNDER THE COVER ON PASSENGER'S SIDE SILL A62 T10 6 REAR WIRE HARNESS / B-PILLAR 13dL 13dQ UNDER THE PASSENGER SIDE REAR TRIM PANEL LM1 

SUPPRESSOR FOR RADIO BdO 8d0 IN CENTRE CONSOLE If I FRONT OF RADIO C 62 T11 8 B-PILLAR / TAILGATE 13aN 13aD UNDER THE TAILGATE TRIM PANEL CLOSE TO SUN VISOR K10 

SWITCHING UNIT EX (M193I BdN IN CENTRE CONSOLE BELOW RADIO P 28-30 T12 2 SIOE MARKER LIGHT LEFT REAR 13c0 UNDER THE TOOL KIT COVER 010 

EZK CDNTRDL UNIT 7dL 7dD IN PASSENGER'S FOQTWELL ON CONTROL UNIT CONSOLE L 82-84 T13 2 SIDE MARKER LIGHT RIGHT REAR — 18cN UNDER THE TOOL KIT COVER — 02 

REAR WINDOW WIPER RELAY 1SCu 18cO UNDER THE TOOL KIT COVER 0 17 T14 3x2 BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT FRONT 5cP 5cP IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT G7£ 

HIGH PRESSURE AND LOW PRESSURE SWITCH 2dM 2dM IN FRONT OF AIR CONDITIONING COMPRESSOR RIGHT P 32 T15 3*2 BRAKE PAD WEAR CON T ACT. SPEED SENSOR RIGHT FRONT 5cM 5cM — IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT F7P 

AIR CONDITIONING SYSTEM CONTROL UNIT BcN-O — 8cN-0 — IN HEATER BOX AB 34-36 T16 3^2 BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT REAR 16d0 16dO UNDER THE SPARE WHEEL COVER — E7f 

COOLANT FAN FINAL STAGE 1cN 1cN IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL D 39.40 T17 3x2 BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR 16dO 16dO — UNDER THE SPARE WHEEL COVER E7f 

COOLANT FAN CONTROL UNIT 1QeK TQeR — UNDER THE COVER ON PASSENGER'S SIDE SILL MN 39.40 T18 14 FRONT END / ENGINE WIRE HARNESS 3cM 3cM IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING 02C 

COOLING WATER PRESSURE SWITEH 5cM 5cP IN CDQLANT HQSE BEFORE EXPANSION TANK MN 29,30 T19 26 INSTRUMENT PANEL - / REAR WIRE HARNESS 7dl_ 7dL NEAR CENTRAL ELECTRICS E13 

CODLING WATER LEVEL SWITCH — 6cM 6cP ON EXPANSION TANK MN 29 T20 14 SEAT DRIVER'S SIDE 10eD 10eL UNDER THE SEAT, ADVANCE SEAT F5« 

BULB CONTROL UNIT 7cL -7cQ ON PASSENGER'S PARCEL TRAY NO 1 T21 — — 14 SEAT PASSENGER'S SIDE 10eL 10eO UNOER THE SEAT, ADVANCE SEAT H4; 

IDLE SPEED CO ADJUSTMENT POTENIOMETER 7dL 7dQ IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 0 90 T22 12 ODOR PASSENGER'S SIDE — ■ ■ 7cL — 7cQ IN PASSENGER'S DOOR C4; 

LH JETRONIE CONTROL UNIT 7dL 7dQ IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE J 87-89 T23 21 ABS — 7dQ 7dQ FOOTWELL AT LEFT SIDE PANEL K7' 

SOLENOID VALVE LOCK DIFFERENTIAL l7dQ 17dQ — BEHIND THE LH REAR WHEEL C 72 T24 6 TRAILER COUPLING ■ 6dL 6dQ UNOER THE CENTRAL ELECTRIC QP"/ 

SOLENOID VALVE (ADDITIONAL AIR CONDITIONER) — 10eM 10eM UNDER THE RIGHT SEAT F 38 T25 

OIL LEVEL SWITCH 3eN-0 — 3eN-0— ON OIL PAN, FRONT P 26 T26 2 HEATED SPRAY JET LEFT — 6c0 6cO UNDER THE WIPER SYSTEM COVER C12 

OIL TEMPERATURE SWITCH (M249) 13eO — 13e0 — ON TORQUE CONVERTER LEFT SIDE P 35,36 T27 

PUMP LOCK DIFFERENTIAL — — 17dQ — 17dQ — BEHIND THR LH REAR WHEEL B 77.78 T28 4 PULSE SENDER 16dO 16dO UNDER THE SPARE WHEEL COVER G2< 

PUMP RELAIS LOCK DIFFERENTIAL 16dO 16dO UNDER THE SPARE WHEEL COVER B 79.80 T29 4 — AIR CONDITIONING SYSTEM 8CN — — 8cN IN CENTRE CONSOLE ■ F33 

CONTROL FOR ADDITIONAL AIR CONDITIONER 12dN — 12dN — ON SUPPLEMENTARY AIR CONDITIONING. RIGHT EF 39,40 T30 6 AIR CONDITIONING SfSTEM — 8cN 3cN IN CENTRE CONSOLE F3? 

CDNTRDL TIRE PRESSURE CONTROL UNIT 7cP 7cM ON INTRUMENT PANEL — K 76-78 T31 4 INSIDE TEMP, SEN SDR FOR AIR CONDITIONER 8cN 8cN IN CENTRE C0N50IE ■ BC3 

SEAT MEMORY CONTROL UNIT LEFT — 10dP 10dP — IN SEAT K-0 57 T32 3 AUTOMATIC TRANSMISSION 16dO 16d0 ■ UNDER THE SPARE WHEEL COVER 035 

SEAT MEMORY CONTROL UNIT RIGHT — 10dM — 10dM — IN SEAT K-0 54 T33 6 FRONT END / INSTRUMENT PANEL WIRE HARNESS 6dL 6dQ UNDER THE CENTRAL ELECTRIC CZ.. 

MIRROR MEMORY CONTROL UNIT 7c0 — 7cL IN DRIVER'S FOOTWELL ON SIDE D 52-57 T34 8 ADDITIONAL AIR CONDITIONER — 12dN 12dNi ON SUPPLEMENTARY AIR CONDITIONING. RIGHT - G3 C - 

CRUISE CONTROL CONTROL UNIT 7dN-0 — 7dN-0 — IN CENTRE CONSOLE AT FRONT — A 88.89 T35 1 ADDITIONAL AIR CONDITIONER 6dL -6dQ UNDER THE CENTRAL ELECTRIC F3f 

FREEZING PROTEETIDN SWITCH AIR CONDITIONER - 7cM 7cM UNDER THE WINDSHIELD WIPER COVER FQ 31 T36 

RESISTOR INSTRUMENT LIGHTS 7eP — 7cM UNDER THE STEERING CONSOLE DE 21,22 T37 

WARNING BUZZER 8cP 8cM ON STEERING PROTECTIVE TUBE D 30 T38 

WASHING FLUID LEVEL SWITCH 6cL 6cL ON WINDSHIELD WASHER TANK M 28 T39 2 PLUG BRIDGE INSTEAT RADIO BERLIN lleK TteR UNOER THE BOOSTER COVER ON RIGHT SILL A" 

RESISTANCE GROUP FDR BLOWER 7cL-M — 7cL-M— ON BLOWER HOUSING KL 31,32 T40 

RESISTANCE GROUP FDR ADD AIR CONDITIONER 12d0 - - -12dO ON SUPPLEMENTARY AIR CONDITIONING, LEFT HJ 37.38 T41 

TIME RELAY 8dN IN CENTRE CONSOLE BELOW RADIO P 23-25 T42 6 WH INSTRUMENT PANEL / WH B-PILLAR 13dL 13dO UNDER THE PASSENGER SIDE REAR TRIM PANEL E13 

CENTRAL ELECTRIC 7dM -7dP IN PASSENGER'S FOOTWELL ON FIREWALL T43 

IGNITION CIRCUIT CONTROL CONTROL UNIT 7dL 7dD ON CONTROL UNIT CONSOLE HJ 81.82 T44 3 WIRE HARNESS B-PILLAR / TAILGATE LOCK 13aN 13aO UNDER THE TAILGATE TRIM PANEL CLOSE TO SUN VISOR 06: 

T45 2 IGNITION FINAL STAGE / CONTROL UNIT 6dL 6dQ UNDER THE CENTRAL ELECTRIC — K6. : 

T46 19 DIAGNOSIS CONNECTION — ■ 11eK 11eR UNDER THE COVER ON PASSENGER'S SIDE SILL J30 

T47 8 CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC 7dL 7dQ ON CONTROL UNIT CONSOLE N6' 

T48 3 OX, SENSOR 6dL 6dQ UNDER THE CENTRAL ELECTRIC — 08< 

T49 2 FRESH AIR BLOWER 7c L 7cL ON BLOWER HOUSING M3; 

T50 6 AUTOM TRANSM . COUPLING TO GEARBOX WIRE HARNESS 16dO 16dO UNDER THE SPARE WHEEL COVER — M2" 

T51 6 AUTOM TRANSMISSION, COUPLING TO REAR WIRE HARNESS 16dO 16dO UNDER THE SPARE WHEEL COVER BCC 

T52 6 AIRBAG 8dN IN CENTRE CONSOlE ■ M7 

T5^ 2 AIRBAG 8dN IN CENTRE CONSOLE M7 


i 


B 


D 


H 


J 


K 


Printed in German/ - XXHI. 1989 


H 


J 


K 


L 


=>LUG CONNECTIONS 


:ode 


NUMBER 

OF PINS DESIGNATION, FUNCTION 


POSITION IN 
VEHICLE 
LHD RHD 


NOTE 


FIELD IN 

WIRING DIAGRAMM 


T1 

T2 

T3 

T4 

TS 

T6 - - 

77 

T8 -- 

TS 

T10 

T11 — 

T12 

T13 — 
T14 


z 


GLOVE BOX LAMP 


T1S — 

116 — 

TT7- 

T18 — 
T19 „ 

T20 - 
T21 - 
T22 - 
T23 - 
F24 — 
T25 
T26 - 
T27 
T28 - 
T29 
T30 - 
T31 - 
T32 - 
T33 - 
T3A - 
T35 - 
T36 
T37 
T38 
T39 - 
T4Q 
T41 
U2 - 
T43 
T44 - 
T45 - 
146 - 
T47 - 
T48 - 
T49 - 
T50 - 
T51 ■ 
T52 - 


3 - 
26 - 
26 - 
30 ■ 
12 • 

4 - 
2 - 
2 - 
6 - 

a - 
2 - 

2 - 
3x2 
3x2 
3x2 
3x2 
14 ■ 
26 • 
14 
14 ■ 
12 ■ 
21 ■ 


6 


4 
6 
4 
3 
6 
8 
1 


3 
2 
19 

e 

3 
2 
6 
6 
6 
2 


ENGINE COMPARTMENT LAMP. HEATED SPRAY JET RIGHT 
DOOR DRIVER'S SIDE 


DOOR PASSENGER'S SIOE 
INSTRUMENT SCUTTLE - 
DOOR DRIVER'S SIDE — 
TRANSMISSION — 


LICENSE PLATE LIGHTS 

DOOR CONTACT SWITCH TAILGATE 

REAR WIRE HARNESS / B-PILLAR _ . 

B -PILLAR / TAILGATE 

SIDE MARKER LIGHT LEFT REAR 

SIDE MARKER LIGHT RIGHT REAR 

BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT FRONT ■ 
BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT FRONT 
BRAKE PAD WEAR CONTACT. SPEED SENSOR LEFT REAR - 
BRAKE PAD WEAR CONTACT. SPEED SENSOR RIGHT REAR - 

FRONT END / ENGINE WIRE HARNESS 

INSTRUMENT PANEL - / REAR WIRE HARNESS 

SEAT DRIVER'S SIDE 

SEAT PASSENGER'S SIDE 

DDOR PASSENGER'S SIDE 

ABS ■ — __ . — — — 

TRAILER COUPLING ■ — 


- 7cL - 

- 6cQ - 

- 7c0- 
7 CL - 

- 7cQ- 

- 7cQ- 

- 16d0- 

- 18cN 

- 18c0- 

- 13dL- 

- 13aN- 
18c0- 
18cN- 
5cP - 
ScM- 
16d0- 
16U0- 
3cM- 
7dL - 


■7cQ 
■6cO 
■7cL 


ABOVE EZK. LH CONTROL UNIT 


— ■ UNDER THE WIPER SYSTEM COVER 
ON DRIVER'S DOOR 


IN PASSENGER'S DOOR 


AT SUPPORTING TUBE STEERING CONSOLE 


■7cQ — 
■7cL — 

■7cL DN DRIVER'S DOOR 

.<!6dO UNDER THE SPARE WHEEL COVER 

-18cQ UNDER THE TOOL KIT COVER - 

■13cO— 
■13dQ— 
■13&0— 


UNDER CARPET IN FRONT OF TOOL KIT 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

UNDER THE TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

UNDER THE TOOL KIT COVER — 

UNDER THE TOOL KIT COVER 


■5cP IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

■5cM IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

■16d0 UNDER THE SPARE WHEEL COVER 

■16d0 UNDER THE SPARE WHEEL COVER 


•3CM IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING 

■7dL NEAR CENTRAL ELECTRICS 


10eO- 
10eL- 
7cL - 
7dQ- 


■1QeL UNDER THE SEAT. ADVANCE SEAT 

.-IQeO UNDER THE SEAT, ADVANEE SEAT 

.7 C Q [N PASSENGER'S DOOR 


■7dd FDQTWELL AT LEFT SIDE PANEL 


HEATED SPRAY JET LEFT 


PULSE SENDER 


6(1L 6dQ - — UNDER THE CENTRAL ELECTRIC 


6c0 


■6c0 


UNDER THE WIPER SYSTEM COVER 


AIR CONDITIONING SYSTEM ----- 

AIR CONDITIONING SfSTEM 

INSIDE TEMP. SENSOR FOR AIR CONDITIONER 
AUTOMATIC TRANSMISSION — — 


FRONT END / INSTRUMENT PANEL WIRE HARNESS 
AOOITIONAL AIR CONDITIONER 



16d0 UNDER THE SPARE WHEEL COVER 


IN CENTRE CONSOLE - — 

IN CENTRE CONSOLE 

IN CENTRE CONSOLE 


ADDITIONAL AIR CONDITIONER 


17UM- 
6dL - 


PLUG BRIDGE INSTEAT RADIO BERLIN 


11eK- 


WH INSTRUMENT PANEL / WH B-PILLAR 


WlkE HARNESS B-PILLAR / TAILGATE LOCK 

IGNITION FINAL STAGE / CONTROL UNIT 

DIAGNOSIS CONNECTION 


13dL 


CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC - 

OX. SENSOR 

FRESH AIR BLOWER 

AUTOM. TRANSM , COUPLING TO GEARBOX WIRE HARNESS - 
AUTOM TRANSMISSION. COUPLING TO REAR WIRE HARNESS 

AIRBAG ~ 

AIRBAG 


13dN- 
6dL - 
11GK- 
7dL - 
6dL - 
7cL - 
16d0- 
16d0- 
8dN - 
8dN ■ 


16dO UNDER THE SPARE WHEEL COVER 

6dQ UNDER THE CENTRAL ELECTRIC 

12dN DN SUPPLEMENTARY AIR CONDITIONING. RIGHT 

6dQ UNDER THE CENTRAL ELECTRIC 


■11eR UNDER THE BOOSTER COVER DN RIGHT SILL 


■13dO UNDER THE PASSENGER SIDE REAR TRIM PANEL 


■13q0 

■6dQ — 
■TleR — 
■7dQ — 
6dQ — 

■7cL 

■16dO 

■16d0 


UNOER THE TAILGATE TRIM PANEL 
UNDER THE CENTRAL ELECTRIC — 


CLOSE TD SUN VISOR — 


UNDER THE COVER ON PASSENGER'S SIDE SU 

ON CONTROL UNIT CONSOLE 

UNDER THE CENTRAL ELECTRIC 

DN BLOWER HOUSING 


UNDER THE SPARE WHEEL COVER 
UNDER THE SPARE WHEEL COVER 

IN CENTRE CONSOl E 

IN CENTRE CONSOLE 


CD1.P13 
C4.C11 

C44.C5S-60.022.G16,P13 

C42.C52-54..M16 

C4-F4.F3-H3.C13-m.K23 f H33 

tt4.C60.F63.614.H1 

P5.G29 

P6 

N9 

LMKXN51-32 

K10.N031 

010 

02 

G78 

F78 

E78 

E78 

026.033.JK39.D83 

E13.GH2B.HJ23.M4 

F58-60.HJ46.K43-44 

H42.F51-53.G63 

C42.C51.G63JU14 

K74-76.F30 

0P74 

C12 

G29 

F33 

F33-34 

BC33 

035.D86 

C2.M38.N&9 

G39 

F36 


A62-63 


E13.N63 
063 

K83-84 

J30 

N&4 

089 

M32 

M22 

BC85.M2 

M73 

M73 


H 


J 


K 


Wiring 


97 



GROUND POINTS 


POSITION IN 

CODE DESIGNATION, FUNCTION VEHICLE NOTE 

LHD RHD 

MP | BODY FRDNT LEFT 1cO 1cO IN ENGINE COMPARTMENT AT FRONT END PANEL 

MP II BODY FRONT RIGHT 2cM 2cM IN ENGINE COMPART. NEA^R AIR CONDITIONING CONDENSER 

MP III WHEEL HOUSING WALL FRONT RIGHT 3cM 3cM — IN ENGINE EOMPARTM. RH^EEHT SIDE ABOVE IGNITION CDIL 

MP IV STEERING CONSOLE 8cP 8cM ON STEERING CONSOLE, B^ELOW LEFT 

MP v FIREWALL 8dM BdM ABOVE CENTRAL ELECTFfc: ICS 

MP VI BODY REAR 16dO 16dO UNDER THE SPARE WHEEE3. COVER 

MP VII GROUND STRAP BATTERY 18cI0 18d0 UNDER THE TOOL KIT CQ-'VER 

MP VIII ENGINE POWER 6c0 6cO ON UPPER CRANKCASE. F=5EAR LEFT 

MP IX ENGINE ELECTRONICS — 6cN 6cN ON UPPER CRANKCASE. F^EAR RIGHT 

MP X WHEEL HOUSING LEFT OUTER 3dU 3dQ BEHIND ABS HYDRAULIC t (NIT 

MP XI WHEEL HOUSING RIGHT INNER 5cM 5cM IN ENGINE COMPART. ON FIGHT SUSPENSION STRUT MOUNT 

MP XII WHEEL HOUSING LEFT INNER 5cP- — - 5cP IN ENGINE COMPARTM. OP— J LEFT SUSPENSION STRUT MOUNT 



13 


M 


N 


0 


Wiring Diagram 97-365 


Wiring 


Wiring Diagram Type 928 S4/GT 

Model 91 


Coordinates 


Sheet 

1 

1 - 

10 

Lights RoW 

Sheet 

2 

1 - 

10 

Lights USA 

Sheet 

3 

11 - 

20 

Body 

Sheet 

4 

21 - 

30 

Instrument Cluster and Senders 

Sheet 

5 

31 - 

40 

Engine Cooling, Heater, Air Conditioner 

Sheet 

6 

41 - 

50 

Outside Mirror, Power Seat 

Sheet 

7 

51 - 

60 

Seat and Mirror Memory 

Sheet 

8 

61 - 

70 

Radio, Telephone 

Sheet 

9 

71 - 

80 

Antilock System, Tire Pressure Control, 
Airbag, Porsche Lock Differential, Trailoi 
Coupling, Brake Pad Wear Indicator 

Sheet 

10 

81 - 

90 

Motor, Fuel and Ignition, Cruise Control 

Sheet 

11 

91 - 

100 

Alarm System, Central Locking System, 
Inside Lights 

Sheet 

12 

101 - 

110 

Central Electric 

Sheet 

13 



Constr. Components 

Sheet 

14 



Plug Connections, Ground Points, 
M-Numbers, Abbreviations 


Current Flow Diagram 


Wiring Diagram Type 928 S4/GT 

Model 91 


The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "MP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e. 
from A 1 1 15, to the "initial element", from A 21 25 to module element. 
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VZV S Model 91 Sheet 1 


LIGHTS ROW OUTSIDE 


1 


3 


8 


10 


B 


D 


H 


J 


K 


SIDE TURN SIGNAL RIGHT 


POTENTIOMETER FOR f 
HEADLIGHT VERTICAL AIM ' 
CONTROL 


0.5 6K/GN 


0.5 BR 


„-wu- 

4 — o-|GP V 

0.75 RE/YE 


HEADLIGHT 
ASSEMBLY RIGHT 


TURN SIGNALS 


SIDE MARKER 
LIGHT 


FOG LIGHT 


ADDITIONAL 
HIGH BEAMS 


I 


I 




■> 
■> 


HEADLIGHT VERTICAL AIM CONTROL 



0.7S RE/YE 



, CONCEALED HEADLIGHT 
RIGHT 

-:r rrm CONCEALED 

ttOSE ' HEADLIGHT 
■ qpe^ j MOTOR 

<r 3 


-> 
■> 


HEADLIGHT VERTICAL AIM CONTROL 




0 75 GN/YE 


0.75 GN/YE 


0.75 BR /RE 


0 75 BR /RE 


. 31 1,0 OR 


560 


^ ^Concealed headlight 


left 


additional 
high beams 


FOG LIGHT 


SIDE MARKER 
LIGHT 


TURN SIGNALS 



GP 



O.S RE/YE 



S 
o 


GP V J_ 



LIGHT SWITCH 


0 5 RE/YE 


0.5 GN/YE 


0.5 BR/RE 


05 BR/RE 


STOP LIGHT 
SWITCH 


0.5 BK/RE 



O.S WT/BK 


10 BK/BL 


1 0 YE/BK 


1 0 WT/BK 


GP I 
4 IS WT/YE 


-> 
■> 


1 10WT/GN 


1.0 BR 


3 0 5 GR/&K 


10 BK/WT 


1 10 BR 


HEADLIGHT 
ASSEMBLY LEFT 


■o-j GP V 


0.5 BK/BL 


POTENTIOMETER 
FOR INSTRUMENT LIGHT 


REAR FOG LIGHT SWITCH 


o 



OS BK/VI 


02U 


■ am ■ 


jjjrr 

A24 


A14. 


Hal 

ATS] 


on. 


821 


011 


GP I 


SIDE TURN 
SIGNAL LEFT 


0.75 BK/WT 


— ZJ h 


GP V 


CD < 
O Ct 


si 


Si 
■3 


26 

nzixi 


1.0 BK/BL 


0.5 BK/BL 


1.0 BK/BL 


I 


30 


CD 



yyy yyy 


*3 


si 


■ ft iff ■ — 


13 


6 


12 


27 


1 0 BK/BL 
0.5 BK/BL / 


0 5 BK/BL 


in 
© 


3 - 1 



r- 

J- 


l^TN Y p L 


_5SR 


F 


HAZARD LIGHT 


; WITCH 


S 


3 


PR 



LTl 
O 


i 



4S 30 15 l R 49a 


I' 


I I £ 


OJ 



10 


"5 


31 


iROUND 



for row FOG LIGHT VIII 

6R10GE 30-87 fl rt 
NSTIAO OF T Y 


LNSTEAQ OF T T * 
RELAY VB I ' HT5 3 AND M533 OM.Y 


WL 1 


FOG LIGHT IV 

HT53 AND MS 3 3 OM.Y 
0 5 WT/BL 


"35 


15 


75 



■3!T 


8 


0.5 GR/RE 


IS 


I 


a. 


13 


CO 


14 


18 


16 


17 



TURN SIGNAL/DIMMER SWITCH 


15 


S 

in 


TS 


o 

CM 


GP IV 


27i 


SUPPLY X 

iENTRAL ELECTRICS 

" " MP IX 

MP III MP^XI 


/ft, 


^3- 


in 


4^ j 


TURN SIGNALS 


WL 43 


LOW BEAM LjU, -X^f 



1. 


: i 


56 


56D 


BK/GN 


OBK/WT/ON 


O.T^S BK/WT 


05 6 


/WT/GN 


-mo 


56q 



.11 


T2 


> 


XXIII-X 
LIGHT C 


IV 

OMBINATlON 


MP I. 


0 75 6R 


T7T 

UNMARKED LEADS 
ARE WIRE LOOM 3 


MP 


GP IV 



cz 


49Q 


PL 


15M 


30 


PR 


1,0 BK/WT 


4Sq 


4*5 


31 


G 


FLASHER XIII 



BACKUP LIGHT 

XVIII 

ONLY M249 


0 5 W/tU 


STOP LIGHTS 


WL 18 


3 


| | CONNECTING D 0INT 

C0NNEC"i0N W'TH ciCLC 0ATA 


IM602) 



I ' MP IV 
MP VIII 


GP GROUND P0IN" 
WL WIRING LOOM 


WL 5 


10 bp 


1.5 BR 


LO BK/RE 


T11 

->1 
-> 

-> 

-> 

-> 

■> 


B 


D 


H 


J 


K 
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97-369 


BK = BLACK 


V/T = WHITE 


RE = RED 


GN = GREEN 


YE = LHW 


GR = GREY 


BR = BROWN 


BL = BLUE 


Wiring 


H 


J 


K 


L 


M 


N 


0 


1 CLOCK 


BULB CONTROL UNIT 


TAIL LIGHT - S RIGHT 


REAR FOG LIGHT 
SIDE MARKER LIGHT 

TURN SIGNALS 


STOP LIGHTS 


BACKUP LIGHT 
SWITCH IM4.81) 



STOP LIGHTS 


TURN SIGNALS 

SIDE MARKER LIGHT 
REAR FOG LIGHT 


GP GRDUNC POiN 
WL WIRING LOOM 


HTS LEFT 


H 


J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YF = vr ' < nw 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


Wiring Diagram 97-369 


928 S Model 91 Sheet 2 


LIGHTS USA OUTSIDE 


1 


8 


B 


D 


H 


J 


K 


SIDE MARKER 
LIGHT RIGHT 


HEADLIGHT 
ASSEMBLY RIGHT 


TURN SIGNALS 


10 



TURN SIGNALS 


SIDE MARKER 
LIGHT LEFT 


mp x/y 

MP XII 


MP VIO 


B 


D 


H 


J 


K 
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97-371 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW™ GR = GREY BR = BROWN BL = BLUE 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


BULB CONTROL UNIT 


SIDE r-~"lARKER LIGHT 


TAIL LIGHTS RIGHT 


SIDE MARKER LIGHT 
TURN SIGNALS 


STOP LIGHTS 


H 


J 


K 


L 


M 


N 


BACKUP LIGHT 
SWITCH IM481) 



LICENSE 
PLATE LIGHTS 


STOP LIGHTS 


1 


8 


TURN SIGNALS 
SIDE MARKER LIGHT 


SIDE TMARKER 
LIGHT 


10 


0 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 97-371 


V28 S Model 91 

BODY 


Sheet i 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


B 


D 


H 


J 


K 


ADDITIONAL CLEANING fjrTl 
FLUID PUMP |: " : * : * 


HEADLIGHT WASHING WINDSHIELD WASHING 
FLUID PUMP FLUID PUMP 


HEATED SPRAY 
JET RIGHT 


HEATED SPRAY 


1.0 BR 2 


POWER WINDOW REGULATOR 
MOTOR DRIVER'S SIDE 


trTlp 1.0 BK 1 1| 1 0 BK/GR 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
□RIVER 

r— -- — 


JET LEFT |;--CSrH> 

t J— — MMM, ,,Y% 


SWITCH 
INTENSIVE CLEANING 


REAR WINDOW 
WIPER SWITCH 


STEERING IGNITION LOCK 


POTENTIOMETER FOR 
WIPING/WASHING 


WINDSHIELD WIPER MOTOR 


WIPE/WASH SWITCH 


Y V Y Y 


NOT MARKED 

LEADS ARE WIRE LOOM 3 


TWO-TONE HORN TWO-TONE HORN 


B 


H 


J 


K 


PI 



Printed in Germany - XXVi. 1990 


97-373 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GF== = GREY BR = BROWN BL = BLUE VI = VIOLET 


Wiring 


"R WINDOW REGULATOR 
OTOR DRIVER'S SIDE 



i 
3 


WL 167 


H 


J 


K 


L 


M 


N 


0 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
DRIVER 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
PASSENG. SIDE 


POWER WINDOW REGULATOR 
MOTOR PASSENGER'S SIDE 


2 

o 

CM 


AAA 


in 
O 


T6 



w 


CM 


AAA 


i 1 


0.5 BK 


FOR RHQ; ER1 AND ER2 -y 
INTERCHANGED -T 


0.5 BK 


1.5 GN/RE 


1.5 3* 


10 BK 


0 5BK 


ft o o 


CONTROL UNIT POWER WINDOW REGULATOR / SUN ROOF 


a! 

V. 
UJ 

a: 
in 
O 


n 


ER1 


FOR M553 


PLUGGEO 


| B98 [ 


0.5 8R/WT 




JtS2 


M47 1 


U2D- 1 


31-::: ■ .34- 


s 

LP 


k:— - 

WITHOUT K650 
PLUGGED 



36 : JJ -38 


FOR RHO. 

AR1 EXCHANGED 

WITH AR2 


GP V 


in 
o 



2. 


1 



WL 167 


15 CR/BR 


15 GR/BL 



15 GR/BR 


1.5 GR/BL 



\ 2U WIPER INTERMITTENT XI 

CONTROL 


30 


ADDITIONAL CLEANING 
FLUID PUMP IX 


HEADLIGHT CLEANERS VII 


31 IGROUND) 


1 


on- 


ONLY LHD 


© 


2.5 BR 


CM.Y RHD 125 BR 


1.25 BR 


t 


ONLY LKO 


1.25 GN 


1.25 BK/BL 


0.5 GN/BK 


1.25 RE 


125 BR 


125 BR 


GP VI 


MP IXI 



REAR WINDOW 
i WIPER RELAY 



REAR WINDOW 
WIPER MOTOR 


GP V 


MP III MPXI 


■ MP V 


MP 


MARKED 

DS ARE WIRE LOOM 3 


| | CONNECTING POINT 

I | CONNECTION WITH FIELD DATA 
GP GROUND POINT 


MP I 



MP X / 7 

MP XII 


MP VIII 


H 


J 


K 


L 


M 


N 


0 


BLACK 


WT = WHITE 


RE = REO 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


Wiring Diagram 97-373 


928 S Model 91 Sheet 4 

INSTRUMENT CLUSTER AND SENDERS 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


B 


D 


H 


K 


INSTRUMENT CLUSTER 


SENDER - OUTSIDE TEMPERATURE 
SENDER - FUEL LEVEL 
SENDER - COOLING WATER TEMPERATURE 

TERM 58 D 
TERM. 61 (CARGO-) 
OIL PRESSURE SWITCH 
CHARGE AIR PRESSURE 
SENDER - OIL PRESSURE 
BRAKE PAD 1 
L-JETRONIC 
TERM. TD 
SPEED 

TRAILER TURN SIGNAL 
SENDER - GROUND 
TURN SIGNALS 
HIGH BEAM 
TERM. 15 (CARGO * 

PSD - WARNING FUNCTION 
REAR LIGHT 
TIRE PRESSURE 
PORSCHE LOCK DIFF. - FUNCTION 
WASHING FLUID LEVEL 
CENTRAL LOCKING SYSTEM 
AIRBAG 
PARKING BRAKE 
STOP LIGHT SWITCH 
STOP LIGHT. BULB CONTROL UNIT 
COOLING WATER LEVEL 
COOLING WATER PRESSURE 
OIL LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUID 
BRAKE PAD 2 

TERM. 30 
TERM. 30 
TERM. 31 
TERM. 31 
TERM. 15 
TERM. 15 
RAOIO RX 
RADIO TX 
BUTTON (TOP) 
BUTTON (LOW) 
BUTTON (PRESS! 
DIAGNOSIS L 
DIAGNOSIS ON/OFF 
DIAGNOSIS K 
SEAT BELT WARNING 
SPEEDOMETER RESET 
BUTTON (PULL) 

CHECK ENGINE 
SIDE MARKER LIGHT 
SWITCH STEP P 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 


SPEEDOMETER 'A' OIGITAL OUTPUT 
V-SWITCH (BUZZER OUTPUT) 

RDK 
CAT 

SWITCH STEP ISU/58) 

TERM. 58 
BUZZER CONTACT 


TTT 

UNMARKED LEADS 
ARE WIRE LOOM 3 


STARTER INTERLOCK SWITCH 
BACKUP LIGHT SWITCH M24-9 


OUTSIDE 
TEMP. SENSOR 


SWITCH ODOMETER 
RESETTING ROW 



SPEEO WARNING BUZZER 
(M215) 


INFO SWITCH 


B 


D 


H 


K 


Printed in Germany - XXVI. 1990 


97-375 


BK = BLACK 


WT = WHITE 


RE = RED 


CN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


ATOR SWITCH 
\E FLUID 


1.- 

LI 

n . . . 
LI . _j 

4 


STARTER INTERLOCK SWITCH 
BACKUP LIGHT SWITCH M249 



r ■ — ' i — 
8 Id 81 


5 



■5? 


SWITCH ODOMETER 
RESETTING ROW 


SWITCH ODOMETER 
RESETTING M553 


Fr 


WL 12 


6 ( 


WL 4 


S 

LD 
O 


o 
CM 


T50 


0 35 GR 


0 35 8R 


o 


WL 43 


Y 



1X30 


0.5 BK 


3 

IP 


21 

in 

^ T23 


W CONNECTION NO. 121 


3 


T19 


3 


T19 


. CENTRAL ELECTRICS 


Q23.. 


Q2V 


sis 


P15 


51^ 


015 ■ 


.G23J 
i3£f 


622 


t5 RE 


F11 


0.5 BL/RE 


0.5 BL/RE 


WL 4 


O 



19 


LP 
O 


3 16 



M11 


P2S. 


13 


GP V 

T 


S 

o 


12 ri 


10 T\ 


AAAAAAAAaAaAAaaaaaA T46 


F12 ■ 

Q5GN I 


0 5 WT 


M21 


>4 


N7t | 


o 


X 6 IB 


4 17 2 


LJ 1 


DIAGNOSIS 


FUEL LEVEL 
SENDER 


15 


39 


41 


15 


-<rtr 

31 


RELAY FOR FCU 


XIX 


25 

-E 


43 


30 


□ 


CONNECT TING POINT 
CONNECT TIQN WITH FIELD 0ATA 
GP GROUNCD POINT 


TOOTHED BELT 

TENSION SWITCH SEAT BELT 


r 


LP 


Lfl 

o 


025 



ONLY IMS WT/ VI [ 


£ 

o 


tE13 
W25. 


ONLY LHQ 


D25 


E22 


E12 


0.75 BR/RE 


in 

i 

3 


0 75 GN 


RELAY SOCKET ONtt U_Y FOR LHD 
TIMING RELAY |M2 — 15.M553) 


BRIDGE 
ONLY ROW 


0.5 WT/VI p l 


0.5 BK/BL 


15. 


0.5 BR/WT 


00 


0.5 GR/RE 


58R, 


0.5 GR/8K 58L. 


y 


0.5 RE/BK 


66, 


0.5 BR 


31 


0.5 RE/WT 


0.5 BK/RE 


85 


GP 


v @ 



i 


: t 


C16 


WL 1 WL 2 


1 0 GN/BL 


0.5 BR/GN 


0.5 BL/YE 


0.5 BL/WT 


0.5 BL/BK 


0.5 BR/GN 


0 75 YE/GN 



1.0 BR/GN 


1.0 BL/YE 


1.0 BL/WT 


1.0 BL/BK 


1.0 BR/RE 


0 75 YE/GN 


075 VI 


0.75 


THERMOELEMENT 
NO. 2 


0 75 YE 


075 YE 


WL 1 



WASHING FLUID 
LEVEL 


COOLANT 
i LEVEL SWITCH 


PRESSURE SWITCH 
COOLANT 


■4 


GN 


RE 


■Gil] 


THERMOELEMENT 
N0.1 


o 


ON 


RE 


GP V 


05 BR 



OIL LEVEL SWITCH 



COOLANT TEMP. 
SENDER 



OIL PRESSURE 
SENDER 


CATALYTIC CONVERTER 
MONITOR 

SWITCHING UNIT 2 


C 6 


-a s 


SWITCHING UNIT 1 


<* 2 


0.5 YE 


7 


7°.* 7 

z <t* 


V-VL 202 


H 


J 


K 


M 


N 


0 


BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = DREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 97-375 


VZb s Model 91 Sheet b 

ENGINE COOLING. HEATER, AIR CONDITIONER 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


B 


D 


H 


J 


K 


| | CONNECTING POINT 

I | CONNECTION WITH FIELD DATA 
GP GROUND POINT 


CONTROL SWITCH 


AIR CONDITIONING SYSTEM 


BUTTON PANEL 
F AC SWITCH 


THERMO SWITCH 
EVAPORATOR 
FREEZING PROTECTION 


OUTSIDE 
TEMP. SENSOR 


CIGAR LIGHTER 


REAR WINDOW 
DEFOGGER SWITCH 


BLOWER SWITCH 


RESISTANCE G! 


18 21 24 27 30 
I |- 

Q □ V AV A ^ 
I— I— I 4- \— 


INSIDE TEMP. SENSOR 


BLOWER 
INSIDE 
SENSOR 


CONTROL UNIT 
AIR CONDITIONING SYSTEM ' 



MICRO SWITCH 
CENTRAL NOZZLE 


TEMP. SWITCH THERMOSWITCH 
NTAKE PIPE COOLING WATER 


B 


D 


H 


J 


K 


Printed in Germany - XXVI, 1990 


97-377 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


THERMO SWITCH 
EVAPORATOR 
FREEZING PROTECTION 


15 BR 


REAR WINDOW 


LOW PRESSURE 
HIGH PRESSURE 
1 SWITCH 


OIL TEMPERATURE IM249) 



31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


TEMP SWITCH 
INTAKE PIPE 


THERMOSWITCH 
COOLING WATER 


PRESSURE SWITCH 
FRIGEN 


CONTROL UNIT 
FRESH AIR REGULATION 


H 


j 


K 


L 


M 


N 


0 


BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR - GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 97-377 


928 S Model 91 Sheet 6 

OUTSIDE MIRROR, POWER SEAT 


B 


D 


H 


J 


K 


MIRROR 
PASSENGER'S SIDE 
IM261. M528) 


CONNECTION POWER 
SEAT RIGHT 


GP 
WL 


CONNECTING POINT 
CONNECTION WITH FIELD DATA 
GROUND POINT 
WIRING LOOM 


CHANGEOVER SWITCH 


SEAT HE*' 
POWER SE' 


INVERSELY 
WITH LEFT 



MP Xil 


MP VIII 


WL 337 
M340. t L 


B 


D 


H 


J 


K 


Printed in Germany - XXVI, 1990 


97-379 


BK = BLACK 


WT = WHITE RE = REO GN = GREEN YE = YELLOW GR = CZjREY BR = BROWN BL = BLUE VI = VIOLET 


Wiring 


97 



ADJUSTABLE SEAT HEATING (M139. M34- 0) 


CONNECTION POWER 
SEAT RIGHT 


30 


22 


2.5 BR 


23 


15 


T 


Ht2 


GP V 


10 GN 


44 


CENTRAL ELECTRICS 


GP V [-o 1 


PORT SEAT 
1383, M387] 


2-WAY SWITCH 


1.5 BK/GN 


1 5 BK/V1 



15 BR 


15 RE 


2- WAY SWITCH 


1.5 BK/GN 


1.5 BK/V! 



WIRING LOOM 
ON SWITCH 


15 BR 


15 R£ 


Z5 YE/RE 


<■ 
<■ 

T21 


2.0 BR 


1.0 BK 


15 RE 


WL 227 


2.S BR 


10 GN 


2.5 RE/YE 


GP IV 


3 

LTI 


O 

T20 


ttff 


o 


WL 227 


4 3 


o 


2 % 


T20 


SEAT CUSHION 
HEIGHT CONTROL REAR 



SEAT BACKREST 
CONTROL 


1 2 


4 5 6 



8 


CONNECTION POWER 
SEAT LEFT 


OELAYING RELAY 


SEAT HEATER SWITCH 


BACKREST 


SEAT 


SIDE ELEMENTS 


SEAT HEATER AND 
POWER SEAT RIGHT 


INVERSELY IDENTICAL 
WITH LEFT 


WIRING LOOM 
ON SWITCH 


WL 227 


2.0 BR 


10 BK 


IS RE 


<- 

o 
<■ 

o 
o 
o 
o 



o 



k ' ' ' ■ ' ' • 

00 


0 75 RE 


0.75 YE 


1.0 BK 


10 BR 



4-WAY SWITCH 


I 


WIRING LOOM 
ON SWITCH 

1 5 BK/GN 


1.5 BK/Vt 


3> 2 I I 


1 5 GR/YE 


15GR 


I— I 


1.5 BK/YE 


1 1 i r n 



1.5 BK 


15 RE 


IS BR 


WL 343 
NOT APPLICABLE WITH M139 
M340, M586, M513 


SEAT LUMBAR IM586) 
HEIGHT CONTROL (M513I 



4-WAY SWITCH 


15 BK/GN 


1 5 BK/Vt 


WIRING LOOM 
ON SWITCH 

15BK/GN 


| 1.5 BK/V1 


SEAT LUMBAR (M5861 
CURVE CONTROL IM513I 


L 



15 GR 


15 BK/GR 


15 GR 


II 156X 


WL 337 WITH M139. 
M340. M513. M586 



WL 337/338/340 



1.0 BK 


J>ZL 


5 




10 BR 
10 GN \\\ 


10 GN 


□fin 


s 

o 



1 2 


COMFORT SEAT - STANDARD LEFT 


V —WAY SWITCH 


WIRING LOOM 
ON SWITCH 


SEAT CUSHION 
HEIGHT CONTROL FRONT 



SEAT BACK 
FORWARD CONTROL 




IS BR 


1.5 RE 


15 BK/GN 


15 BK/V1 


15 GR 


15 BK 


H 


J 


K 


L 


M 


N 


0 


( = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 97-379 


V/ti b" Model 91 Sheet 

(M537. M538) SEAT AND MIRROR MEMORY 


/ 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


B 


D 


H 


J 


K 


a 

vo 
en 

LlJ 
UJ 

l< 
ZCL 


ct: 
uj 
> 
o 

Ul 
ID 

z 

SI 


a 
< 

oc x 
X on 


a 
ct: 


he 

UJ 

> 

cr 
i i 


5 
o 


MEMORY SWITCH RIGHT 

' ' ' ' ' |4 


T22 K-TI? 



T6 ^ 


B 


D 


H 


J 


K 


Printed in Germany - XXVI. 1990 


97-381 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GRE^s — r BR = BROWN BL = BLUE VI = VIOLET 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


0.7S 8R/BK 


CONNECTION SEAT BACKREST 


LUMBAR SUPPORT HEIGHT 



51 


52 


53 


54 


55 


56 


57 


58 


I I CONNECTING PONT 

CONNECTION WITH FIELD DATA 
(P GROUND POINT 
WL WKMG LOOM 


59 


60 


CONNECTION SEAT BACKREST 


H 


J 


K 


L 


M 


N 


0 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET 


PK = PINK 


Wiring Diagram 97-381 


928 s Model 91 Sheet 8 

RADIO. TELEPHONE 


Wiring 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


B 


D 


\/ RDOF ANTENNA 
NOT ON C -NETWORK 


SUPPRESSOR 


10 WT 


I. * 


Y 


2.5 RE 


10 RE 


ANTENNA 
EXTENSION WIRE 


PIN 3 (MUTEJ 
NOT ON 

CD-PLAYER £77 


WW 


2.5 8R 


0.5 BR/ YE 


0.5 BR/ YE 


7 s 


o _ o O 1 O* 

5 ! 3 Jlf . 2 JL! 6 . 




ALARM CONTACT IN 
RA0I0 SUPPORT 
' ^.V; FRAME 


ALARM CONTACT 
IN CD-PLAYER 


4 0 BR 


T39 


S: 


si 


tt 



o 


WL 3 


4.0 RE 


L£fT; 


BOOSTER: 


fll5HT ; 


/jjwji 'i^'S 'l^'i^ 'i^'l' 


WL 167 LEFT 


FRONT LEFT 

HIGH RANGE 
RADIO SPEAKER 


MIDDLE RANGE 
SPEAKER 


si 

LP 


1,5 GN 


& T6 


i5 br i ll I 

1.5 YE ' j iV ; 


1.5 BR 


U". 


SEPARATING FILTER 
000R LEFT 


s 

LP 


in 


Lit 


T22 



LP 


WL 4 


WL 167 RIGHT 


~, 15 EN 


BR 


! 1.5 YE 


1.5 BR 


SEPARATING FILTER 
3 DOOR RIGHT 


'ii^'ii* 


— < « 


0EEP RANGE 
SPEAKER 


REAR LEFT 


MIDDLE RANGE 
SPEAKER 


HIGH RANGE 
RADIO SPEAKER 



WL 69 LEFT 


1.5 VI 


1.5 BR 


+ > 
- > 


15 01 


1.5 BR/WT 


■> 
■> 
■> 


WL 69 RIGHT 


15 vi 


15 BR 


15 W 


15 BR/WT 


M 


CONNECTION PLAN BOOSTER 


SPEAKER PLUG FRTJJT LEFT 
WT 


speaker plug front rjqht 
black 



SPEAKER PLUG 
'SPEAKER PLUG REAR RIGHT DEEP TtfER LEFT 
RED YELLOW 


1 



GP V 


FRONT RIGHT 


HIGH RANGE 
RADIO SPEAKER 


MIDDLE RANGE 
SPEAKER 


DEEP RANGE 
SPEAKER 


REAR RIGHT 


MIDDLE RANGE 
SPEAKER 


HIGH RANGE 
RADIO SPEAKER 


SPEAKER PLUG REAR LEFT 
YELLOW 


SPEAKER PLUG 
DEEP RVCE TUER RIGHT 
RED 


B 


D 


H 


J 


K 


TELEPHONE PREPARATION C-NETWORK M 612 

(Philips "Porty 


V 


TELEPHONE RECEIVER 


TRANSMITTER-RECEIVE 
C-NETWORK 

NOT CONTAINED IN M612 


COMBINED RADIO AND 
TELEPHONE ANTENNA 



CONNECTION CABLE 
TELEPHGtC RECOVER PLATES 


\ 


-CO- 


WIRE HARNESS FOR 
TELEPHONE RECEIVER 


15-WKE 


NOT CONTAINED IN M612 



WIRING LOOM 


C-NETWORK SUPPLY 


EE 


PLUS LEAD 


FOR TELEPHONE 


15 A 


4.0 RE 


NON-CES FUSE 
IN BATTERY COMPARTMENT 


30- 


F2V 


BOOSTER 
15 A 

-EE3- 


21 

TELEPHONE 
TERM. 15 ^ 1 I 


43 


ft 


0 5 GN 


L i 

CENTRAL ELECTRICS 


TELEPHONE RECEIVER 


S 

LP 
O 


o 


GP I 


T 


o 


(SI 


"3T 


.0 


lz3 


■ 

4 


o 

Q 
< 


■ : I 


COMBINER 


4.0 BK 


■O-] GP 


0.5 PK 


RADIO MUTE 

RADIO PLUG CHAMBER 3 
NOT CONNECTED 


CL 
< 


< 

o 
o 
< 


0 5 YE 


0.5 GR 


O.S WT 


NOT CURRENTLY CONNECTED 


TELEPHONE! PREPARATION CELLULAR M 195 

(Motorola! 


WIRING LOOM 
/ CELLULAR 


V 


TRANSMITTER -RECEIVE 
CELLULAR 


| — V 


MULTI-LEAD 


8 WRE 


BL 


NOT CONTAINED IN M195 



PRE- AMPLIFIER HPllT 
LF-WTRE 


CONNEOTGN PLUG 6-PTN 


BR 


GN 


WT 


2 

II 


3| 


T 


18_ 



1= 


ANTENNA CELLULAR 


NOT CONTAINED IN M612 


1, 


J 


NOT CONTAINED IN M195 


1 


CONNECTION LOUDSPEAKER CONNECTION MICROPHONE 
(FREE-HANDED SPEAKING) (FREE-HANDED SPEAKING) 


|~"] CONNECTING POINT 

CONNECTION WITH FIELD DATA 
GP GROUND POINT 


H 


J 


K 


Printed in Germany - XXVI. 1990 


97-383 


97 


8 


BK = BLACK 
BR = BROWN 


WT = WHITE 
BL = BLUE 


RE = RED 
VI = VIOLET 


GN = GREEN 
PK = PINK 


YE = YELLOW 


GR = GR: 


Wiring Diagram 97-383 


928 s Model 91 Sheet 9 

ABS, TIRE PRESSURE CONTROL. AIRBAG. PORSCHE LOCK DIFFERENTIAL. BRAKE PAD WEAR INDICATOR .TRAILER COUPLING 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


B 


D 


H 


J 


K 


CRASH SENSOR LEFT 


ABS - ANTILOCK SYSTEM 


PSD - PORSCHE LOCK DIFFERENTIAL 


Q.S WT 


SOLENOID VALVE 


HYDRAULIC UNIT 
ABS 



PUMP RELAY 


MP VI 
MP VII 


REAR 


REAR LEFT 


FRONT RIGHT 


FRONT LEFT 


B 


D 


H 


J 


K 


Printed in Germany - XXVI, 1990 


97-385 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


CR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


iR .TRAILER COUPLING 


Wiring 


97 


H 


J 


K 


M 


N 


0 


CRASH SENSOR LEFT 


PSD - PORSCHE LOCK DIFFERENTIAL 


TRAILER COUPUNSX3 
(M 208) 



| | CONNECTING P OINT 

I | CONNECTION Vw'lTH FIELD DATA 
GP GROUND PONT 


FRONT RIGHT 


FRONT LEFT 


H 


J 


K 


L 


M 


N 


0 


BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 97-385 


928 i> Model 91 Sheet 10 

MOTOR, FUEL AND IGNITION, CRUISE CONTROL 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


B 


D 


H 


J 


K 


CD CONNECTING POINT 

CONNECTION WITH FlELO OATA 
GP GROUND POINT 


IGNITION COIL 
RIGHT 


IGNITION COIL 
LEFT 


HALL SENC 


BATTERY 


STARTER 



SOLENOID VALVE 
(M249) 


TEMPOSTAT 
SWITCH 


CONTROL UNIT 
CRUISE CONTROL 


CLUTCH SWITCH \ 
(M481) 

BRIDGE 
(M249J 


Fua PUMPS 


LHO FL 


CYLINDER 
1 


B 


D 


H 


J 


K 


Printed in Germany - XXVI, 1990 


BK = BLACK 

97-387 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = Yacow 


GR * GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PiNK 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


IGNITION COIL 
RIGHT 


IGNITION COIL 
LEFT 


HALL SENDER 


KNOCK SENSOR 2 


KNOCK SENSOR 1 


MP !X 


IN FINAL 
RIGHT 


MP VI 
MP VII 



81 


82 


83 


84 


AIR FLOW SENSOR 


85 


SHIFT VALVE 
RESONANCE FLAP 


86 


TANK VENT 


87 


TEMPERATURE SENSOR 
OOUPLE NTC 


88 


POTENTIOMETER 
NOT APPLICABLE 
WITH CAT. CONV. 


89 


OX "^TGEN SENSOR ONLY 
H CAT. CONV 


90 


CENTRAL ELECTRICS 


FUEL PUMPS 


LHO FL 


CYLINDER CYLINDER 
1 4 


CYLINDER 
6 


CYLINDER 
7 


CYLINDER 
2 


CYLINDER 
3 


IDLE SPEED 

CYLINDER CYLINDER POSITIONER 
5 8 


10 


H 


J 


K 


L 


M 


N 


0 


= WHITE RE = REO GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


Wiring Diagram 


97-387 


yzb b" Model 91 Sheet 11 

ALARM SYSTEM. CENTRAL LOCKING SYSTEM INSIDE LIGHTS 


91 


92 


93 


94 


95 


96 


97 


98 


99 


100 


B 


D 


H 


J 


K 


LOCK CYLINDER FOR 
DRIVER'S OOOR 


DRIVE CENTRAL LOCKING 
SYSTEM DRIVER'S OOOR 


LOCK CYLINDER FOR 
PASSENGER'S DOOR 


DRIVE CENTRAL LOCKING 
SYSTEM PASSENGER'S DOOR 


TAILGATE LOCK 


ALARM SYSTEM 


1.0 RE/WT 


WL 1 



OOOR CONTACT 
ENGINE HOOO 


DOOR CONTACT LEFT 


GLOVE BOX LAMP 


DOOR CONTACT RIGHT 


OOOR CONTACT FOR 
GLOVE-BOX LAMP 


CENTRAL LOCKING 
BUTTON. BUTTON PANEL 


DOOR CONTACT SWITCH TAILGATE 


TAILGATE UNLOCKING 
SWITCH RIGHT 


B 


D 


H 


J 


K 


Printed in Germany - XXVI, 1990 


97-389 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = CZjREY BR = BROWN BL = BLUE VI = VIOLET 


Wiring 


97 


F 

G 

H 

J 

K 

L 

M 

N 

0 


ALARM-PRIMED 

FLOOR LAMP 

FLOOR LAMP 


ALARM SYSTEM 


INDICATOR LAMP. 
DRIVER'S SIDE 


DRIVER'S SIDE 


PASSENGER'S SIDE 


ALARM-PRIMED 
INDICATOR LAMP. 
PASSENGER'S SIDE 


HORN 


1 0 RE/WT 


CM 

m 


in 


o| CONTROL UNIT ALARM SYSTEM 


j 


CENTRAL LOCKWG 
ENQNE SWITCH ON 


j ^j | 0.75 


0.5 BR ONLY LHD 


II. 

9 j RADIO 
2 


CENTRAL LOCKMG ■ „ ■ 0 75 BL/YE 
ENQNE SWITCH OFF p — | — 


0 5 BR ONLY RHO 


urn 


0 5 6N 


0,5 BL 


0 5 BR/BL 


0.5 BL/WT 


0 5 BL/RE 


aS GN/WT 


0 5 BR/GN 


0 5 BR/RE 


0 5 BR/GN 


0 5 BR/WT 


0 5 BR/WT 


0 5 YE 


0 5BL 


0 5 BR/WT 


Ti9 1; 


A 


] 


WL 4 


T9 


in 


14 


RADIO 
1 

GIAENDSIS 


HORN O 


.10 


1.0 RE/WT 


10 6R 


f 

GP V 


WL 167 
DRIVER'S SIDE 


0.5 GN/BK 


±3 


0.5 GN/YE 


T3 g§ 


DIAGNOSIS 


ALARM-PRIMEO 
INDICATOR LAW* LEFT 


ALARM-PRIMED W- 
NKATOR LAMP RIGHT °"~ 


0.5 GN/BK 


t W T4 


in 


0.5 GN/YE 


LIGHTS 
CENTRAL 
ELECTRIC 


10 


REAR LOCK 
1 


CENTRAL LOCKING 
LIMIT SWITCH ON 


INSIDE LIGHTS 
TERM. 30 , , L1 


1.0 BR/WT 


TERM 15 


EZK RELAY O 


2.0 RE 


0.5 BK/RE ONLY RHO 


0.5 BK/RE ONLY LHD 


1.0 YE 


TERM, 30 b 3 | Z0RE 


O SPEEDOMETER SIGNAL 


12 


2 ■ 
— Q 


21 


11 


20. 


23. 


CENTRAL LOCKING 
UMIT SWITCH OFF 

UNPRME 
CENTRAL LOCK 


PRIME 

CENTRAL LOCK 
ENGINE HOOT 

GOOR CONTACT 
GLOVE BOX 

CENTRAL LOCK BUTTON 
LAMP CENTRAL 
TAILGATfcOCKNG BUTTON 

TERM.61 
TERM 15 


TURN SCNALS 
LEFT 

TURN SIGNALS 
RIGHT 


XO BK/WT 


\0 BK/GN 


■{ED 


1 


r 


2.0 BR 


1 


GP V LHD 
GP IV RHD 


30- 
15— f-* 




000R LOCK 
DRIVER'S SIDE 0 . 5B r/wt 


CN 
CNI 



WL 167 

PASSENGER'S SIDE 


DOOR LOCK 
LIGHT 
PASSENGER'S SIDE 


25 

^3- 


oo 
o 


CN 


in 
o 


F11 


4M] 


CENTRAL ELECTRICS 


o 


26 


Tig 


ONLY RHO 


ONLY LHD 


0,75 BR ONLY RHD 


0 75 BR 


nwi 


LHD ANO USA ONLY Mt81 


0.75 BR 


V 


S 


m 


8 

>- 


CO 


WL 37 


GP V 


O— 


DOOR CONTACT SWITCH TAILGATE 


| | CONNECTING POINT 

CONNECTION WITH FIELD DATA 
GP GROUND POINT 


o 


2 

o 


TTT 

UNMARKE0 LEADS 
ARE WIRE HARNESS 3 



o 


]- 


4 


8 
o 


ONLY RHD I M10h 


WL 4 


lti 


T10 


3 2 6 

A.J.i.J.J. J 


"TO ONLY LHD 



T11 'ij^TWll-? 


WL 4 



L 


E? 



TAILGATE UNLOCKING 
SWITCH RIGHT 


TAILGATE UNLOCKING 
SWITCH LEFT 


TAILGATE UNLOCKING 
DRIVE 



in 



INSIDE L1L3HTS 
TAILGATE II 


INSIDE LIGHTS 
TAILGATE t 


INSIDE LIGHTS RD0F 


H 


J 


K 


M 


N 


0 


11 


BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET 


PK = PINK 


Wiring Diagram 97-389 


vzb b Model yi 

CENTRAL ELECTRICS 


Sheet U 


101 


102 


103 


104 


105 


106 


107 


108 


109 


110 


L 


019 


C6 


C7 


lor 24 


C6 


B 


D 


VII 87 <M193 ONLY) 

SUb.30 

StAb.29 


SUb.5 


SI. Aft. 3 
SiAb.4 M 11 


^ ?a S f5 W - f ^ ^ 


IP 


H 


J 


K 


— G 


— H 


— J 


3 


^ 141 LO LP 


*a ia ia ia 


s » 3 * s w s 


FUSE OUTPUT FUSE INPUT 
< < 


1 LOW BEAM LEFT 

2 LOW BEAM RIXT 

3 UGH BEAM LEFT 

4 HIGH BEAM RIGHT 

5 ADDITIONAL DRIVING LIGHTS 

6 FOG LIGHT 

7 SIDE MARKER LIGHT LEFT 

8 SIDE MARKER LOHT RIGHT 

9 ASHTRAY- INSTRUMENT- LIGHTS 

10 LICENSE PLATE LIGHTS 

11 REAR FOG LCHT 

12 TURN SIGNAL FRONT LEFT 

13 TURN SIGNAL REAR LEFT 

14 TURN SIGNAL FRONT RIGHT 

15 TURN SIGNAL REAR RIGHT 

16 REAR WWDOW OEFOGGER 

17 WARNNG FLASHER 

ENGNE COMPARTMENT UGHT 

18 POWER WWOOW REGULATOR 
SUNROOF 

19 HEADLIGHT CLEANING SYSTEM 

20 FRESH AJR BLOWER 

21 BOOSTER 


22 POWER SEAT LEFT 
LI5HTS CES 

23 POWER SEAT RIGHT 


A15 
A 14 
A25 

A24 
B14 

VII 30 IM193 ONLY) 
T11JD11 
S25D21 
K11 

J2ZT21 

T12 

J11.C13 

T22 

C23 

T13 

Ml 30 

K14 

K24 

VII 30 

Ml 30 

F24 

K25 

M12 


(St 


£ S £ 
3 | £ R 

x x x = 


LkJ 



iL Jl, Jl. Jl. Jl, ~ ' s<r 


7.SA 


7.5A 


XXII -XXIV 56b 


7.5A 


7.5A 


XXH-XXW S6D 
VII 85 


15A 


3- 


H13 

" XXID-XXJV 86 


15A 

| I II 87 JV 87 

SA 

I 1 K13 


5A 

□ H14 


5A 


5A 


] • — J 12 


5A 


] H2U 


SA 


SA 


3- 


■ J 21 


5A 


j f— H25 


5A 


25A 


15A 


3— 


25A 


] OX 30 


25A 


HV 30 


30A 


SA 


3-, 


30A 


30A 


30 


L 15 


24 


5 I 2 3 3 


3 

to 



L3 


>q lp 

^ £T wT 

TTTT 


FUSE OUTPUT FUSE INPUT 


24 TWO-TONE HORNS 


25 NSIOE LCHTS 
DIAGNOSIS CONNECTION 
NSTRUMENT CLUSTER 

26 TALGATE UNLOCKNG 


27 CONCEALED HEADLIGHT MOTOR 

28 ABS 

29 RADIATOR FAN 1 

30 RADIATOR FAN 2 
31 

32 

33 CIGAR LCHTER 

34 WMEHIELO WPERS 
HEATED WASHER JET 

35 STOP UGHT, CRUISE CONTROL 

36 CONTROL UHT FAN 

37 AIR CONOmONNG SYSTEM 


3fl FUEL PUMP. HEATER 
OXYGEN SENSOR 

INSTRUMENT, CONTROL LAMPS 
39 KCKOOWN, SOLENOD VALVE 
SWITCH FOR REAR WINDOW WPER 


XVI 30. Tfi 
XXI 1. F13 
T14 

XXII-XXIV 
30a 

XV 30 

B22 

623 


014 


XI15. L2fc 


U24. 013 


C15 


012 


U25 


023. 024 


ft0 BACKUP UGHT. MIRROR ADJUSTMENT xvin(t Plt 
U TIRE PRESSURE CONTROL JU ' 

, LIGHTS. LIGHT SWITCH BUTTON PANEL 
* 1 RELAY TMNG CONTROL UNITINSCE LIGHTS PZ5 
DIAGNOSIS CONNECTCN TERM 15 


42 REAR WINDOW WPER 


43 TELEPHONE 


UU SEAT HEATER 


45 ADO. AC 


U23 

N24. 025 

P13 

022 


£ 8 S P J= P 

2 3 Z =3 C L3 


rr^ r~ 

M M fM 

r e i 


U 1 1 i 1 1 1 1 1 

i 1 1 i i t - ^L^LiL 


LO u. 


15A 


A23 


7.5A 


1A 


ISA 


15A 


30A 


30A 


2SA 


25A 


7.5A 


SA 


7 SA 


ISA 


5A 


7.SA 


SA 


7 5A 


7.5A 


4L25 

XXII-XXIV 30 


0 24 


30 


U 15. (6*1 
T25. IB*) 
T24. |B*I 


t-x 


0 21 


XXII-XXIV X 


L 13 


,11 86 
XXVI 87 

S 24 
XXVI 86 


ISA 


3- 


15A 


15 

♦ D 15 


OQ 14 


a 15 


Q 24 


x 



-j- t Ln 

CM CD 


Ml 

REAR WINDOW OEFOGGER 


DAYTIME RUNNING 
LIGHT 



S S "- iS ^ 
^ (!_ M ffl aJ 



X 

SUPPLY 


XI 

WIPER INTERMITTENT 
CONTROL 


XII 

FRESH AIR BLOWER 




S3 -> -i 



XIX 

FCU 


XXI 

SUPPRESSOR 


XXII 

EZK 


b: 


f 



in 

CD 


f— 

M t 1 N 

a 3 g 


1 



LP 


a) 
J 

t7i 


> 


IN 


J| d| s * eJ 


W 



5 5 5 5 5 3 5 


r3 


(SJT f* 1 r LrtT «r- C^J i-O J- LTI 

| *— »— | O-J fSJ CW fM M 


u 


£ IE 


g| N [sj is) [g) M [u] 


a. 


S S £ * R 
3 ^ a « 


? i 3 S S 
^ I H 


IV 

FOG LIGHT 


V 

STARTER 




XIII 

FLASHER 


XIV 

OEF 


XV 

ABS (M5 



M208 ONLY 



XXII-XXIV 

LIGHT COMBINATION RELAY 



w s £ 


— - ^» V ' 

7 J J J J ^ J s " i ! 


B 


D 


H 


K 


Printed in Germany - XXVI, 1990 


97-391 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


— 6 


r 5jr g T *y ^| ^ aj c 5r 


2 


— H 


y 5jr *y y qjT ^ aj 5jT 


— J 


— K 


^ldi|ii^yyi|ii§ii§ 
f P T *T -T f f ~T *| 


£ B § 5 5 5 



r; n m j 

<N CN (N (N 


5= P P £ yO 

y uj uj uj ... 


■» c ^ « 

CM ™ 


x 


w a a a ^ * 

™ * Jt ra r3 « 


l-ll 

REAR WINDOW DEFOGGER 


DAYTIME RUNNING 
LIGHT 



~trt> cm 

S col SSIto 


X 

SUPPLY 


XI 

WIPER INTERMITTENT 
CONTROL 


XII 

FRESH AIR BLOWER 




sv!"ki si a 
— ' & 


- * 



XIX 

FCU 


XXI 

SUPPRESSOR 


XXII 

EZK 


L 



2 


(M 

a 


00 


fsi J* <Q 
» = 3 

in 



if B 1/1 

r*i SJ co 
a. £ > 


LP 


X 
X 

CO 
J 


!' -i i i. i. ~ 



5 5 


u-i * ■* 
1° <N (M 

5 * 


irf # 


P P ^ 8 ™ 

a s * I a 3 

X C* 


in 

CM 


S ,3 b * 3 3* 

WW ut In 


0^ 


4 S 2 S 

2 " & $ S 


IV 

FOG LIGHT 


V 

STARTER 


VII 

HEADLIGHT CLEANING SYSTEM 





£ x a. 


LJ £ 
1/5 


1 


XIII 

FLASHER 


XIV 

OEF 


XV 

ABS (M593) 


XVI 

TWO- TONE HORNS 



H208 ONLY 



m m 



TO 
X 


XXIII-XXIV 

LIGHT COMBINATION RELAY 


XXV 

LH-JETRONIC 



* " ' 0 ' - "6 1 1 6 ' q" 0 6 " 0" 6 ' ' o ' " < 


CL 2 «_l 
m 


o 


pi 


_ sj h a. 


a 


9 




(M193. M553) 


"1 FOR ROW 
A BRIDGE 30-87 


XVII 

KICKDOWN 



XXVI 

FUEL PUMP 



IX 

ADDITIONAL CLEANING 
FLUID PUMP 



JL 


XVill 

BACKUP LIGHT (M249) 




XVIP 

XVI 85 
XXM-XXiV 30M, C2-XL.:: 

XVII 3G>» 
XVII A. 


V 1 

XXJI-XXIV 30t=l 
SI. Ah 44- 
Si. Ad. 
XIX r 
W25 
XX1-XMV 56t=: 
VII 56. XX1I-XXW 861" ""'1 
U 11 
Si Ad 41 

GROUND ABS 


13 u. J. 


r- . . r- 

ro CN |T3 


l/i TO 

- £ I 

J. x <3 


GROUNO LIGHT COf"BHA^DN 


17 


11111 1JJJJ 


co 


2j £ 


u 


J 


Q 


13 ' 
0 — |M5 |K26 I 




N 


2S 


O — |K26 I J 




O |GS |K28 


12 


H 


J 


K 


L 


M 


N 


0 


Wiring Diagram 97-391 


V'Zb S Model 91 b>heef 13 


CONSTRUCTION COMPONENTS 



A 

B 

C 

u 

E 

F 

G 

H 

j 

K 



CONSTRUCTION COMPONENTS 




















DESIGNATION. FUNCTION 

POSITION IN 
VEHICLE 

NOTE 


FIELD IN 
WIRING DIAGRAMM 


DESIGNATION, FUNCTION 

POSITION IN 
VEHICLE 

NOTE 


FIELD IN 
WIRING DIAGRAMM 


DE' 





LHD 

RHD 








LHD 


RHD 



























ARS/PHRSfHF PlIFFFR I flfK mNTRfll UNIT 

7cQ 


IN DRIVFR'9 FnnTWFI 1 DN SIDF 
Wi UlMVLrt 0 TUU l «LLL Uli OlUL 

DJ 7%72 


IN^TRIIMFNT HIKTFR 

Imj I r\UI IL'i I LLUO I L.r\ 






"the 



ARS/PDRSfhlF niFFFR 1 OfK mNTRfll UNIT 



ARflVF TFNTRAI Fl FTTRIf^ 

nUU'L LLI* 1 f> riL LLLL 1 IML.-J 

DJ 71-72 


INflir A TflR SWITCH RRAKF Fl IMfl 




r Z l,ZZ 


_DQQ 



Al ARM-PRIMFn INDirATflR 1 AMP^ 




MP 91,92 


FIIFI PI IMP 
ruLL rui ir 




ru on 


POO 



TRAII FR mi IPl INH 

1 r\nlLLr\ LUUrLHNU 




072 


fl i ITTH SWITTH 
LLU 1 Ln jWI 1 Ln 




A 07.7U 


000 



^TARTFR INTFRI (TK 




L1.2. H21. A85 


RAniATflP FAN 

nrAUlM t Urv rnli 




D 30 ~3Q 


_D0Q 



ASHTRAY 1 IHNT 




GH 31 


rnni awt fan fiwai ^tahf 

LUULMIN 1 THIN rlHML O 1 MUL 


1cN 

IN ENGINE COMPARTMENT ON FR E3QNT RIGHT END PANEL 

U 


D00 



nilT'sinF TFMP ^FM^nR 

2-3dQ 

2-3d0 

IM AID nilFT Tfl F,FNF"PaTnD 
1m rtln UUL 1 1 U uLINLKrt 1 UK 

G 31 


rnni amt fam rnwTDni hmit 

LUULMIN 1 rMIN LUI> 1 KUL UINI 1 


10gR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 


VA ft. 1 i A 


DOD 



niiT^inf tfmp ^rw^nR 

UU 1 OlUL 1 LI i" . oLINoUrt 




D 21 


UA I ULIN jLINoUrt 




0 90 


EV* 



RATTFRY 

Or\ 1 1 LF\ 1 




C 82 


ri ii r rnwTPni i imit 

DULO LUIx 1 KUL UINI 1 

lr\ 
/CL 

7cQ 

UN rAbitNutK b rAKLtL IKAT 

NO 1 


FRE 



1 IHHT's TFNTRAI Fl FfTRIf 

LlUn 1 o LLli 1 rTML LLLL 1 mL 




LM 93 


SPFAKFR 
jr L Ar\Lr\ 




A-U 66-07 


DEL 



ATTFI FPATIMH ^FM^flP 

HL.LCLC.nH 1 MNU oLINOUM 

10eQ 

10eQ 

IIMflFP THF 1 FFT <vFAT 
UINULK 1 nC. LL" 1 ot-H 1 

K 73 








COO 



Tl iPM ^IHMAI / niMMFR ^WITTM 
I U"l' oluli"L / UH 11 IL" owl 1 Ln 




JK 1.2 


O 1 LLKII'lu HJINI 1 lUli LUL" 




B 14-16 


RES 



fi nriR i amp nRi\/FR'<; ^iriF 

rLUUn LHI lr Ur\IVLr\ J OlUL 




N 91.92 


HFAni IHMT VFPTIfAl AIM rnNTPfll 
nLMULlUn 1 VCrt 1 IL"L Mil 1 LUIN 1 KUL 




A4. A 67 


HA2 



F! nnp i amp pa^^fwhfp'^ ^mF 

rLUUK LHI Ir rM ooC-I^ULK J OlUL 




0 91.92 


i u irTDnwir rnwTDni mmit 

Ln JL 1 KUINIL LUIN 1 KUL UINI 1 

7ril 
/UL 

7dQ 

im D*ccrur.CD'C cnnTwci i r\K\ i-rriMTDni iimit rriMcni r 
IN rAoiLNLlLK i rUU 1 WLLL UN !J.UNIKUL UNI 1 LUNiULt 

J 87-89 


WAI 



DUUo 1 LK 

11eK 

HeR 

UINULK 1 ML LUVLK UIN rHooLNULK i olUL oILL 

BC 64.65 


aid pi nw ccwcriD 

MIK rLUW oLINoUK 




DP QL.Qb 


WA 



rrakf PAn wfar iwmrATnp 

Df\Hr\L rHU WLnrv IntUILH 1 Ur\ 




D-H 79,80 


oULLINUlU LLU 1 Ln LUnrRLjoUK 




P 33 


WA. 



^TFlP 1 IfiHT TAI1HATF 




J 9,10 


•sfii Fwnin \/AI UF AR<C 

jULLINUIU VHLvL nOJ 




C 72 


COO 



"nTDP 1 IfiHT ^WITTH 
o i ur Liun i jwi 1 Ln 




C 2,3 


^ni FNmn vai wfs air rnMniTinNiNn 

JULLINU'U " "L «LJ Mln LUI iU" I lUINIIliU 




B 37-^0 


RES 



rnniNn fi fmfnt 

LUUHiU LLLI ILm 1 




OP 83.84 


sni Fwnin \/ai vf i fitk fiifffrfntiai 

jULLINUIU VALVL LULr\ UlrrLnLn 1 InL 

17rin 
I /UU 

17dQ 

BEHIND THE LH REAR WHEEL 

C 72 


RES 



RDflF ANTFNNA 




A 61.62 


sni FNinin vai wf lAnniTinNAi air rnNniTinMFRi 

OULLIiUlU VnLvL IMUUI MUlinL nlrv LUIiUI IIUIILrxJ 

lUCl 1 

10eM 

UNDER THE RIGHT SEAT 

F 38 


WIP 



niAnNnsis mNNFFTiriN 




JK 30 


MFMflRY SWITfH RIHHT 
i ili lufr l owi i Ln fMun i 




A I - /* I - ""\ 

A 51.52 


TOO 



Al TFRNATDR 




DE 81,82 


MFMIHRY SWITfl-l 1 FFT 
1 ILI IUr( 1 JWI 1 Ln LLr 1 




A 59.60 


TIMI 







E-H 79.80 


MIFRD SWITrH FFNTRAI N077I F 




An in 

AB 37 


CLOl 



SPFFD SFNDFR FNfilNF 




JK 83.84 


MflTDR PnWFR WINnnW PASSFNIfiFR'S SinF 




N 11 


CEN 



PRESSURE SWITCH FRIGEN 




1 i A 

L 40 


MOTOR POWER WINDOW DRIVER'S SlflF 




F 11 


CEm 



THROTTLE VALVE SWITCH 

5c M 

5cP 

IN COOLANT HDSF RFFORF FXPANSION TANK 

JK 90 


MOTOR SLIN RD0F 




E 11 


CIG/ 



PRESSURE SWITCH COOLANT 




MN 30 


FNnlNF mMPARTMFNT 1 IHHT 




B 96 


IGNI" 



FUEL INJECTORS 




L-N 90 


Oil PRFSSURF SFNflFR 




P 27 


IGNI" 









Oil 1 FVFI SWITfH 

LJ1 L LL V LL J VV 1 1 LI 1 

3pN-0 

3eN-0 

ON OIL PAN. FRONT 

P 26 


□1ST 









Oil TFMPFRATURF SWITCH IM749I 

11pD 

i jCU 

13eD 

ON TORQUE CONVERTER LEFT Str DE 

P 36 


ADD 



SUPPRESSOR FOR RADIO 

8d0 

8d0 

IN fFNTRF THNSniF IN FRONT DF RAflin 

Dc 61 


PnTFNTIflMFTFR INSTRUMFNT 1 IHHT 

TLIIl—lillU' IL 1 IliO 1 rMJI IL''I LIUMI 




DE 2 





SWITCHING UNIT EX (M193) 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 28-30 


POTENTIOMETER IDLE SPEED CO 

1 LJ f L_* H | IUI 1 L_ | L- < 'l IULL J* mmUmmJ V» 




DP 88 





EZK CONTROL UNIT 

7dL 

7dU 

IN PASSFNGPR'S FDOTWELL ON CONTROl UNIT CONSOLE 

L 82-84 


P0TFNT10MFTFR FOR HFADllGHT VFRTICAl AIM CONTROl 

r U ! Li 1 1 fyl IL. 1 1— r\ 1 Ur\ T ll_ " LJL_ 1 L_J 111 ¥ tr\ 'IL L- r\ll 1 LUlf 1 r\UL 




Pp H 

D 1 





TWO-TONE HORNS 




LU zO 


PflTFNTiriMFTFR FDR WIPINri/WASHINFi 




B 16 





FREQUENCY SWITCHES 




Oil /" f 

B0 66 


POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 




F 37.38 





FRESH AIR BLOWER ENGINE 




LM 31.32 


PUMP 1 HCK niFFFRFNTIAl 

1 Ul II LULH Uli 1 LliLI" ' InL 

1 f U Vpl 

a 9- } jn 

17dU 

BEHIND THR LH REAR WHEEL 

B 7778 





FRONT SENSOR AIRBAG 




K /I, N 73.74 


PUMP RFl AIS 1 DCK DIFFFRFNTIAI 

i LJ 1 it ' \ L_ L ri I O LUl^ LJII 1 lI>L.'i 1 ' " L, 


16dU 

IINIIFR IHI- SPAR1- WHI-H I LlVh R 

B 79.80 





BLOWER FINAL STAGE 




0 39.40 


CONTROL FOR ADDITIONAL AIR C0NDITIDNFR 

\J P 1 1 1 ^ \ JJ L^ 1 LJ 1 ^ t \ LJ LJ 1 w 1 LJ 1 ^ P 1 ma § 1 1 W ^ L^ ^J 1 ^ LJ 1 1 W LJ 1 ^ L^ 1 ^ 

12dN 

12dN 

ON SUPPLEMENTARY AIR CONDI! I0NING. RIGHT 

EF 39A0 





BLOWER INSIDE 




AD Til/ 

AB 33.34 


TIRE PRFSSLJRF CONTROL CONTRDI UNIT 

7rP 

f LI 

/Crl 

ON INTRUMENT PANEL 



K 76-78 





BLOWER MOTOR SENSOR 




l_l i A 

n W 


BACKUP 1 IfiHT SWITFH 

unLi iur l. i lu i ^ owi i li 1 




P5. L 1.2 





BLOWER SWITCH FRESH AIR 




JK 31.32 


SWITrH INTFNStVF Fl FANINH 

JVirirLII IMILItJTVL LLL^IlMlLI 




B 13 





BLOWER SWITCH ADDITIONAL 

AIR CONDITIONING SYSTEM 




G 37,38 


nnriMFTFR rfsft switfh 

UUUI IL T L^ " L ■J't. 1 J Wl 1 L 1 1 




JKL 21,22 





TRANSMISSION PROTECTION SWITCH 




D 84.85 


SHIFT VAI VF RFSnNANCF Fl AP 

njiiii I ¥r^L»L rVLOU''^*'*LL I LnT 




OP 86 





HALL SENDER 




1 O 4 

L 81 


wiNnsHiFi n wASHiNn fi inn pump 

ii iU jr iill U vvr>v'''i'L] ' LU^Lf ryi \* 




0 11 





PARKING BRAKE CONTACT 




E 21.22 


HFAni IfiHT WASHINH Fl I lin PUMP 

nt_ " ljliuit i vv n jniMu rLU^u rui if 




0 11 





GLOVE BOX LAMP 




CD 100 


1 (TK rYllNFIFR FOR PASSFNGFR'S nnUR 




C 91.92 





TAILGATE UNLOCKING SWITCH 




KL 99.100 


1 (TK TYI INnFR FOR DRIVFR'S nnriR 




A 91.92 





TAILGATE UNLOCKING DRIVE 




M 99,100 


SFAT RFl T 

JL" 1 DLL 1 




0 22 





TAILGATF L0"K 




E 91 


SFAf iMFMHRY rnNTRfll UNIT IFFT 

JL " 1 1 IL' IU™ 1 LU'^ ' r\UL U'"l ' LL.' ' 

inrip 

ivUr 

lOdP 

IN SEAT 

K-0 57 





REAP WINDOW OEFOGGER 




P 31,32 


SFAT MFMDRY mNTRni UNIT RIHHT 

gLfl t I *L < I Lj i\ i l^U' * ' "UL lj I ill r\ ly i l i 

'vUi i 

10dM 

IN SEAT 



K-0 53,54 





REAR WINDOW WIPER MOTOR 




P 18.19 


MIRRflR MFMDRY rDNTRDI UNIT 

1 im \ r\ Ljn i il 1 'VJ' ^ ' Lv' liil L» L ^ " ™ I I 

f L LJ 

7cL 

IN DRIVER'S FOOTWELL ON SIDE 


D 52-57 





REAR WINDOW WIPER RELAY 

loCU 

loCU 

UNDER THF TOOL KIT COVER 

Ur 1/ 


MIRROR AflJUSTMFNT SWITCH 

P p 1 1 ^ ( \ LJI ^ \ J j LJ J I' IL ' ^ J VT 1 1 




AB 46A7, A 55.56 





HF SENDER 




n r to oa 
U-u /9,o0 


DRIVE CENTRAL LOCKING SYSTEM DRIVER'S DOOR 

Imt ' i 1 T 1_ L_ L_ P 1 1 1 >, L_ L. \ J L. P 1 T 1 1 «J r 1 L_ P P |_J 1 M T 1^ ' * v bJ «u» L^l 1 1 




B 91.92 





HIGH PRESSURE AND LOW PRESSURE SWITCH 

2dM 

2qm 

IN FRONT OF AIR CONDITIONING COMPRESSOR RIGHT 

P 32 


DRIVE CENTRAL LOCKING SYSTEM PASSENGER'S DOOR 




D 91.92 





HORN ALARM SYSTEM 




1 Q 1 Q O 

L y\riZ 


DRIVE CRUISE CONTROL 




B 90 





HYDRAULIC UNIT ABS 




AB 73-76 


CONTROL UNIT AIRBAG 




MN 71 





INFO SWITCH 




E 30 


CONTROL UNIT ALARM SYSTEM 

7C M 

7cP 

BEHIND GLOVE COMPARTMENT 

GH 92-96 





INSIDE TEMP SENSOR 




B 32.33 


CONTROL UNI T POWER WINDOWS, SUNRO0P 




JK 14 





INSIDE UGHTS ROCF 




P 99.100 


CONTROL UNIT CRUISE CONTROL 

7dN-0 

7dN-0 

IN CENTRE CONSOLE AT FRONT 

AB 88.89 





INSIDE HGH T S TAILGATE I 




0 99,100 


TANK VENTING VALVE 




OP 86,87 





INS'OE HGrTS TAILGATE II 




N 99,100 


FUEL LEVEL SENDER 




H 30 





LICENSE PLATE LIGHTS 




P 6.7 


BUTTON PANEL AC SWITCH 




EF 31.32 





KICKDOWN SOLENOID VALVE 




AB 86 


PUSH BUTTON SWITCH FOR POWER WINDOW 




G 11, L 11 





KICVOOWN SWITCH 




BC 86.87 


PUSHBUTTON SUNROOF 




E 14.15 





CONCEALED HEADLIGHT LEFT 




A 7 


TEMPERATURE SENSOR 00UPLE NTC 




OP 87.88 





CONCEALED HEADLIGHT RIGHT 




A 4 


TEMPERATURE SENSOR COOLING WATER 




K 40 





CONCEAlEC headlight motor 




A 5,6 


TEMPERATURE SWITCH SUCTION TUBE 



K 40 





AIR CONDITIONING SYSTEM CONTROL UNIT 

8cN-0 

acN-o 

IN HEATER BOX 

AB 34-36 


TEMP3STAT SWITCH 




A 87 





KNOC* SENSOR 




LM 81 


THERMC ELEMENTS CATALYTIC CONVERTER 




0 28.29 
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97-393 


Wiring 


97 


H 


J 


K 


L 


M 


N 


0 


DESIGNATION, FUNCTION 


POSITION IN note 
VEHICLE 

LHD RHD 


FIELD IN 
WIRING DIAGRAMM 


INSTRUMENT CLUSTER 




A-C 22-30 

INDICATOR SWITCH BRAKE FLUID 




F 21.22 

FUEL PUMP 




GH 90 

CLUTCH SWITCH 




A 89.90 

RADIATOR FAN 




P 38.39 

COOLANT FAN FINAL STAGE 

1cN 

1CN 

IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL 

0 39,40 

COOLANT FAN CONTROL UNIT 

lOeK 

lOeR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

MN 39.40 

OXYGEN SENSOR 




0 90 

BULB CONTROL UNIT 

7cL 

7cQ 

ON PASSENGER'S PARCEL TRAY 

NO 1 

SPEAKER 




A-D 66-69 






STEERING IGNITION LOCK 




B 14-16 

HEADLIGHT VERTICAL AIM CONTROL 




A4. A 6.7 

LH JETRONIC CONTROL UNIT 

7dL 

7dQ 

IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 

J 87-89 

AIR FLOW SENSOR 




OP 84,85 

SOLENOID CLUTCH COMPRESSOR 




P 33 

SOLENOID VALVE ABS 




C 72 

SOLENOID VALVES AIR CONDITIONING 




B 37-40 

SOLENOID VALVE LOCK DIFFERENTIAL 

17dQ 

17dQ 

BEHIND THE LH REAR WHEEL 

C 72 

SOLENOID VALVE (ADDITIONAL AIR CONDITIONER) 

10eM 

10eM 

UNDER THE RIGHT SEAT 

F 38 

MEMORY SWITCH RIGHT 




A 51.52 

MEMORY SWITCH LEFT 




A 59,60 

MICRO SWITCH CENTRAL NOZZLE 




AB 37 

MOTOR POWER WINDOW PASSENGER'S SIDE 




N 11 

MOTOR POWER WINDOW DRIVER'S SIDE 




F 11 

MOTOR SUN ROOF 




E 11 

ENGINE COMPARTMENT LIGHT 




B 96 

OIL PRESSURE SENDER 




P 27 

OIL LEVEL SWITCH 

3eN-0 

3eN-0 

ON OIL PAN. FRONT 

P 26 

OIL TEMPERATURE SWITCH IM249] 

13eO 

13eO 

ON TORQUE CONVERTER LEFT SIDE 

P 36 

POTENTIOMETER INSTRUMENT LIGHT 




DE 2 

POTENTIOMETER IDLE SPEED CO 




OP 88 

POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 




0 1 

POTENTIOMETER FOR WIPING/WASHING 




B 16 

POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 




F 37.38 

PUMP LOCK DIFFERENTIAL 

17dQ 

17dQ 

BEHIND THR LH REAR WHEEL 

B 77.78 

PUMP RELAIS LOCK DIFFERENTIAL 

16dO 

16dO 

UNDER THE SPARE WHEEL COVER 

B 79.80 

CONTROL FOR ADDITIONAL AIR CONDITIONER 

12dN 

12dN 

ON SUPPLEMENTARY AIR CONDITIONING. RIGHT 

EF 39.40 

TIRE PRESSURE CONTROL CONTROL UNIT 

7cP 

7cM 

ON INTRUMENT PANEL 

K 76-78 

BACKUP LIGHT SWITCH 




PS, L1.2 

SWITCH INTENSIVE CLEANING 




B 13 

DDOMFTER RESET SWITCH 




JKL 21,22 

SHIFT VALVE RESONANCE FLAP 




OP 86 

WINDSHIELD WASHING FLUID PUMP 




D 11 

HEADLIGHT WASHING FLUID PUMP 




D 11 

LOCK CYLINDER FOR PASSENGER'S DOOR 




C 91.92 

LOCK CYLINDER FOR DRIVER'S DOOR 




A 91.92 

SEAT BELT 




0 22 

SEAT MEMORY CONTROL UNIT LEFT 

10dP 

10dP 

IN SEAT 

K-0 57 

SEA T MEMORY CONTROL UNIT RIGHT 

lOdM 

10dM 

IN SEAT 

K-0 53.54 

MIRROR MEMORY CONTROL UNIT 

7cQ 

7cL 

IN DRIVER'S FOOTWELL ON SIDE 

D 52-57 

MIRROR ADJUSTMENT SWITCH 




AB 46,47, A 55.56 

DRIVE CENTRAL LOCKING SYSTEM DRIVER'S DOOR 




B 91,92 

DRIVE CENTRAL LOCKING SYSTEM PASSENGER'S DOOR 




D 91.92 

DRIVE CRUISE: CONTROL 




B 90 

CONIROL UNIT AIRBAG 




MN 71 

CONTROL UNIT ALARM SYSTEM 

7cM 

7cP 

BEHIND GLOVE COMPARTMENT 

GH 92-96 

CONTROL UNIT POWER WINDOWS, SUNROOF 




JK 14 

CONTROL UNI T CRUISE CONTROL 

7dN-0 

7dN-0 

IN CENTRE CONSOLE AT FRONT 

AB 88,89 

TANK VENTING VALVE 




OP 86.87 

FUEl LEVEL SENDER 




H 30 

BUT^DN PANEL AC SWITCH 




EF 31,32 

PUSH BUTTON SWITCH FOR POWER WINDOW 




G 11, L 11 

PUSHBUTTON SJNROOF 




E 14.15 

TEMPERATURE SENSOR DDUPLE NTC 




OP 87,88 

TEMPERATURE SENSOR COOLING WATER 




K 40 

TEMPERATURE SWi T CH SUCTION TUBE 




K 40 

TEMP3STAT SWITCH 




A 87 

THERMC ELEMENTS CATALYTIC CONVERTER 




0 28.29 


□raGNATIflN FUNCTION 

POSITION IN 
VEHICLE 

NOTE F| ELD IN 

WIRING DIAGRAMM 


LHD 

RHD 



THERMO ELEMENTS IGNITION CIRCUIT 




JK 82 

DOOR CONTACT SWITCH LEFT 




nr nn 

FJC 99.100 

DOOR CONTACT SWITCH RIGHT 




C 99,100 

OOOR CONTACT FOR GLOVE COMPARTMENT LIGHT 




u 99.100 

DOOR CONTACT SWITCH TAILGATE 




F 99.100 

DOOR LOCK LIGHT PASSENGER'S SIDE 




P 93 

DOOR LOCK LIGHT DRIVER'S SIDE 




M 93 

EVAPORATOR SENSOR 




H 37.38 

FREEZING PROTECTION SWITCH AIR CONDITIONING SYSTEM 

7cM 

7cM 

UNDER THE WINDSHIELD WIPER COVER 

FG 31 

DELAYING RELAY SEAT HEATER 




M 42 

COOLANT LEVEL SWITCH 




M 29,30 

RESISTOR INSTRUMENT LIGHTS 

7eP 

7cM 

UNDER THE STEERING CONSOLE 

□E 21.22 

HAZARD LIGHT SWITCH 




HJ 1 

WARNING BUZZER 

8cP 

8cM 

ON STEERING PROTECTIVE TUBE 

0 29,30 

WASHING JETS 




r\ AAA f\ 

B 11.12 

WASHING FLUID LEVEL SWITCH 

6cL 

6cL 

dm \ . /iMnrLiiri ri i . t a cum t ami/ 

ON WIND5HILLU WASHER TANK 

MN 28.29 

COOLANT TEMP SENDER 




P 26 

RESISTANCE GROUP FOR BLOWER 

7cL-M 

7cL-M 

ON BLOWER HOUSING 

KL 31.32 

RESISTANCE GROUP FOR ADD. AIR CONDITIONER 

12d0 

T2d0 

ON SUPPLEMENTARY AIR CONDITIONING. LEFT 

HJ 37,38 

WIPE/WASH SWITCH 




AB 18-20 

TOOTHED BELT TENSION SWITCH 




N 22 

TIME RELAY 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 23-25 

CLOCK 




F 1 

CENTRAL ELECTRICS 

7dM 

7dP 

IN PASSENGER'S FOOTWELL ON FIREWALL 


CENTRAL LOCK BUTTON 




E 99,100 

CIGAR LIGHTER 




GH 31 

IGNITION FINAL STAGE 




F 82,83 

IGNITION CIRCUIT CONTROL CONTROL UNIT 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

HJ 81,82 

DISTRIBUTER 




GH 82.83 

ADDITIONAL CLEANING FLUID PUMP 




CO 11 
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PLUG CONNECTIONS. GROUND POINTS 


B 


D 


E 


H 


J 


K 


PLUG CONNECTIONS 


CODE NUMBER OF PINS DESIGNATION. FUNCTION 


POSITION IN 
VEHICLE 

LHD RHD 


NOTE 


FIELD IN 

WIRING DIAGRAMM 


T1 

J 

fit DVF ROX I AMP 

ULUVL UUA Lnl li 

7rl 

/ LU 

ARPIVF F7K I H mMTRni IIMIT 


T2 

2 

ENGINE COMPARTMENT LIGHT 

L, 1 1 LJ 1 1 liar LUI II »» 1 V 1 1 ILa.1 1 ! | LIUI 1 I 



IINHFR THF WIPFR SY*sTFM TflVFR 

R37 

T3 

26 

DOOR DRIVER'S SIDE 

7rH 

7rl 


L****-.Lj j-OU.U£i.H7 3.74-,iWi.7 3 

T4 

26 

DOOR PASSENGER'S SIDE 

7rt 

/ Lu 

IN PASSFNHFR'S nnOR 


T5 

30 

INSTRUMENT SCUTTLE 

■ IIW 1 l\UI ILH 1 -J La LJ 1 1 ^ la. 

7rn 

7cL 

' L L 

AT SUPPORTING TURF HM STFFRINn Tfll IIMN 


T6 

12 

DOOR DRIVER'S SIDE 

J » LJ I \ | T ^1 \ »J K.J **rJ <a» 

7cQ 

7cL 

f LL 

ON nRIVFR'S OOOR 

VLL TfiO Rfi^ fi1i. R^^ WQ^ 

T7 

2 

TRANSMISSION BACKUP LIGHT SWITCH 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

~ j 

T8 

2 

LICENSE PLATE LIGHTS 

18cN 

18c0 

UNDER THE TOOL KIT COVFR 

ru 

T9 

2 

OOOR CONTACT SWITCH TAILGATE 

18c0 

18c 0 

IwL LJ 

UNOER CARPET IN FRONT OF TOOL KIT 

1^ 1 1 Lb 1 \ ^ I 11 1 1 Lb 1 111 1 1 ^ V«J J 1 1 i_J 1 1 1^ ^ j> Lh 111 1 

F98 

i 7U 

T10 

6 

REAR WIRE HARNESS / B -PILLAR 

13dL 

• JUL, 

13dQ 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

1 M10N^1-^?n97 

LI 1 lv,li J 1 JiL,U 7 f 

T11 

8 

B-PILLAR / TAILGATE 

13aN 

13a0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

1 iLV L> 1 < 1 #1 1 L. Ufl 1 L_ 1 1 \ 1 • 1 1 i\ 1 l L« Li \J UL ■ wU< " * t^J Ul \ 

K10 NG^1 3? 098 

T12 

2 

SIDE MARKER LIGHT LEFT REAR 

18cO 


UNDER THE TOOL KIT COVER 

mo 

T13 

2 

SIDE MARKER LIGHT RIGHT REAR 

a»T P ^a. ■ 1 J ^ 1 % 1 ^ ^a, 1 % aa 1 III t \t 1^ 111 1 % ^aj 1 1J \ 

18cN 


UNDER THE TOOL KIT CDVER 

vjMLJL.il iii|_ I vUL imi Lw* Ln 

0? 

T14 

3x2 

BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT FRONT 

5cP 

5cP 

IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

1 • * Lai 1 ~ <aal ' P * Lai Va. Ul 1* ' ' 1^11 1 Li r 1 1 t \ ' aJWW 1 kab 1 1 aj 1 aal 1 % af 1 * \ \J 1 1 1 LJ Lai 1 1 1 

G78 

' LV 

T15 

3*2 

BRAKE PAO WEAR CONTACT. SPEED SENSOR RIGHT FRONT 

5cM 

5cM 

IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

111 La. ' * Lai 1 1 ^ Lai l_ \Jt N #1 1 > 1 1 1 La 1 1 1 f* 1 kJUUI L, 1 1 ulul 1 aa* 1 1 \ V_f 1 1 1 LJ LJ 1 1 1 

F78 

T16 

3*2 

BRAKE PAO WEAR CONTACT SPEED SENSOR LEFT REAR 

V 1 * * vi-i \^ p j i t w aai r 1 1 ^ ^a, " > ■ " l I t "a* I aa» aa. |k# La. I l 1 * a* Ld— 1 ■ ■ ^ * % 1 % 

16dO 

16d0 

UNDER THE SPARE WHEEL CDVER 

h_J 1 1 LJ L— ' * * 1 'tar N>* 1 ■ ' 1 < La 1 1 L La La L» kj * La ' ■ 

EF78 

T17 

3x2 

BRAKE PAO WEAR CONTACT, SPEED SENSOR RIGHT REAR 

16dO 

16d0 

UNDER THE SPARE WHEEL COVER 

W# ' 1 L^T *w- PI 1 P P a._ V*' 1 r 1 P 1 V 1 P 1 ^ VH T Li 1 1 

DE78 

LJ La t \J 

T18 

14 

FRONT END / ENGINE WIRE HARNESS 

3cM 

3cM 

IN ENGINE COMPARTMENT AT RIGHT WHEEL HOUSING 

111 L-. 1 iLJI 1 ~>L. L. LJ ■ II nl( 1 1 IL_.I1 1 R 1 IMUI 1 1 If 1 IL_L_I_ 1 l^-J LJO II 1 LJ 

076 77 033 JK39D83 

T19 

26 

INSTRUMENT PANEL - / REAR WIRE HARNESS 

« * VII \J 1 1 111 1 f U 1 ^aj aa f 1 ^ aB ' 111 V 1 II \ «ab | |J % 1 \ 1 1 ^aj 

7dL 

7dL 

NEAR CENTRAL ELECTRICS 

1 lLflM La La 1 * 1 I^IlL La La Lb La 1 1 N 1 La ^1 

rp^ HH78 H 173 M4 F9fi 97 R7 

T20 

14 

SEAT DRIVER'S SIDE 

10eO 

10eL 

IUUU 

UNDER THE SEAT ADVANCE SEAT 

fcaJ 1 1 LJ La 9 \ It 1 an ^ La. Tl 1 | I 1 LJ « 1 LI 1^ Lai ^ La. ■ ' 1 


T21 

14 

SEAT PASSENGER'S SIDE 

10eL 

' \f L_ |_ 

10e0 

UNDER THE SEAT ADVANCE SEAT 

LJ 1 i LJ L- 1 ' 1 r IL. ' . *i LJ » 'La L- JLn 1 

H47 FS1-^3 

n*+ j i ^ 3 

T22 

12 

DOOR PASSENGER'S SIDE 

7cL 

7cQ 

IN PASSENGER 'S DOOR 

C42 C51 065 L14 D93 94 093 

T23 

21 

ABS 

7dQ 

7dQ 

F00TWELL AT LEFT SIDE PANEL 

1 LJU 1 * * La La La * \ 1 La La. ■ 1 JIUL 1 'l ■ » La La 

K73-76F30 

T24 

6 

TRAILER COUPLING 

1 T ■* r * ■ a_ k_ f 1 Lr •f' a^ ' lnl) 1 Hal 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

L/ 9 1 LJ La I i 1 1 il_ Li |_a ■ • 1 ■ > r iL- La Lv Lv ^ai * 111 Lap 

0P74 

LJ 1 / ~r 

T25 

1 

WIRE CONNECTOR 

L4 

L4 

L~ 

IN ENGINE COMPARTMENT RIGHT 

111 La. 1 1LJJI * La La LJ ' II II 1 \ 1 1 l|_ I 1 1 1\|LJ|I| 

LU J 

T26 

2 

HEATED SPRAY JET LEFT 

■ 1 La ' 1 1 La. U ijt 1 \ f* 1 J La. 1 ^La>' 1 

6r0 


UNnFR THF WIPFR SYSTFM TOVFR 

U>iUL^ l l IL. it If Ll* <J l O l LI 1 LUtLi* 

ri7 

L it. 

T27 

2 

HEATED SPRAY JET RIGHT 

1 1 La t \ A 1 — a^,! 1 1 \ t \ 1 J 1^ 1 1 S 1 l-_J I 1 1 



UNDER THE WIPER SYSTEM COVER 

UMULrv 1 ML W IT l_r\ J 1 J 1 LI 1 LLI v Lrs 

f'11 
L I I 

T28 







T29 

4 

AIR CONDITIONING SYSTEM 

8cN 

8cN 

IN CENTRE CONSOLE 

111 La L> 1 T I 1 \ L. L>LJI 1-JULL 

Fl^ 
i j j 

T30 

6 

AIR CONDITIONING SYSTEM 

P * 1 ■ * %J 1 1 i^J III %J 1 \t 1 1 fc- J 1 ^1 1 1^ 1 1 

8cN 

8cN 

vL 1 T 

IN CENTRE CONSOLE 

Ml v»l_ii 1 1 1 L- LLII <sJL'LL. 


T31 

4 

INSIDE TEMP SENSOR FOR AIR CONDITIONER 

8cN 

8rN 

vLM 

IN CFNTRE C0NS0LF 

111 L_Lli 1 r\|_ kULfllOULL 


T32 

3 

AUTOMATIC TRANSMISSION 

16d0 

16d0 

UNDER THE SPARE WHEEL CDVER 

LJ 1 1LJ La, 1 1 111^ *J 1 ' 1 1 1 La 11 1 'la. ^ ^ Lai V T L' ' 

UJU,UOQ 

T33 

6 

FRONT END / INSTRUMENT PANEL WIRE HARNESS 

6dL 

UUL 

6dQ 

UNDFR THE CENTRAL El FCTRIC 

LIMLJLi^ ■ ■ 'L LLi< ■ i^rtL. LLLL ■ 'ML 

C7 A 98 

T34 

8 

ADDITIONAL AIR CONDITIONER 

12dN 

12dN 

ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

G39 

T35 

1 

ADDITIONAL AIR CONDITIONER 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

F36 

T36 







T37 







T38 







T39 

2 

PLUG BRIDGE INSTEAD RADIO BERLIN 

11gK 

11eR 

UNDER THE BOOSTER COVER ON RIGHT SILL 

C63.64 

uo 







T41 







T42 

6 

WH INSTRUMENT PANEL / WH B-PILLAR 

13dL 

i3dQ 

UNOER THE PASSENGER SIDE REAR TRIM PANEL 

E13.E93.94 

T43 







T44 

3 

WIRE HARNESS B-PILLAR / TAILGATE LOCK 

13QN 

13Q0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

E92 

T45 

2 

IGNITION FINAL STAGE / CONTROL UNIT 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

KL83.84 

T46 

19 

DIAGNOSIS CONNECTION 

11gK 

11eR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

JK30 

T47 

8 

CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

N84 

T48 

3 

OXYGEN SENSOR 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

089 

T49 

2 

FRESH AIR BLOWER 

7cL 

7cL 

ON BLOWER HOUSING 

LM32 

T50 

6 

AUTOM. TRANSM., COUPLING TO GEARBOX WIRE HARNESS 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

HJ22 

TS1 

6 

AUTOM. TRANSMISSION. COUPLING TO REAR WIRE HARNESS 

I6d0 

16d0 

UNDER THE SPARE WHEEL COVER 

BC85.86.M2 

T52 

6 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 

TS3 

2 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 


GROUND POINTS 


CODE 


DESIGNATION. FUNCTION 


POSITION 
VEHICLE 


IN 


NOTE 




LHD 

Rl — ID 


GP I 

BODY FRONT LEFT 

1CQ 

1cCZ) 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

GP II 

BODY FRONT RIGHT 

2cM 

2c IN 

IN ENGINE COMPART. NEAR AIR CONDITIONING CONDENSER 

GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 


IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

GP IV 

STEERING CONSOLE 

8cP 

8cE3M 

ON STEERING CONSOLE. BELOW LEFT 

GP V 

FIREWALL 

8dM 

8d; JM 

ABOVE CENTRAL ELECTRICS 

GP VI 

BODY REAR 

16d0 

16c=J0 

UNDER THE SPARE WHEEL COVER 

GP VII 

GROUND STRAP BATTERY 

18d0 

18csnd0 

UNDER THE TOOL KIT COVER 

GP VIII 

ENGINE POWER 

6c0 

6cCCE3 

ON UPPER CRANKCASE. REAR LEFT 

GP IX 

ENGINE ELECTRONICS 

6cN 

6c ESN 

ON UPPER CRANKCASE, REAR RIGHT 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 


BEHIND ABS HYDRAULIC UNIT 

GP XI 

WHEEL HOUSING RIGHT INNER 

ScM 


IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

BclaiP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


ABBREVIATIONS 


CODE 

MEANING 

CODE 

MEANING 

ABS 

ANTILOCK BRAKING SYSTEM 

PIN 

PIN 

AC 

AIR CONDITIONING SYSTEM 

POT 

POTENTIOMETER 

DEF 

DEFROST 

PSD 

PORSCHE LIMITED SLIP DIFFERENTIAL 

SS 

SPEED SENSOR 

ROK 

TIRE PRESSURE CONTROL 

ESO 

ENGINE-SPEED SENSOR OUTPUT 

ROW 

REST OF WORLD 

OME 

DIGITAL ENGINE ELECTRONICS 

RHD 

RIGHT-HAND ORIVE 

EZK 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

CL 

CLOSE 

FCU 

FREQUENCY CONVERTER UNIT 

SA 

SAUDI ARABIA 

RA 

REAR AXLE 

cu 

CONTROL UNIT 

HF 

HIGH FREOUENCY 

WP 

WELD POINT 

RL 

REAR LEFT 

HCS 

HEADLIGHT CLEANING SYSTEM 

RR 

REAR RIGHT 

PL 

PLUG 

IC 

INSTRUMENT CLUSTER 

DP 

DISCONNECTING POINT 

TE 

TERMINAL 

USA 

USA 

SCS 

COMBINED STEERING COLUMN SWITCH 

FA 

FRONT AXLE 

WL 

WIRING LOOM 

FL 

FRONT LEFT 

LED 

LIGHT-EMITTING DIODE 
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to 
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FA 
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FL 
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LF 

LOW FREQUENCY 

CES 
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NUMBER 
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CENTRAL LOCKING SYSTEM 

RFL 

REAR FOG LIGHT 
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Modifications in wiring diagram 928 S4/GT, Model 91 
Sheet 13 

On LHD vehicles, the control unit of the cruise control is fitted below the footrest. 
The alarm control unit is fitted below the right-hand seat. 
Please alter the circuit diagrams accordingly. 
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Wiring Diagram Type 928 GTS 
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Coordinates 


Sheet 

1 

1 

- 10 

Sheet 

2 

1 

- 10 

Sheet 

3 

11 


Sheet 

4 

21 

- 30 

Sheet 

5 

31 

- 40 

Sheet 

6 

41 

- 50 

Sheet 

7 

51 

- 60 

Sheet 

8 

61 

- 70 

Sheet 

9 

71 

- 80 

Sheet 10 

81 

- 90 

Sheet 11 

91 

- 100 

Sheet 12 

101 

- 110 


Sheet 13 
Sheet 14 


Lights RoW 
Lights USA 
Body 

nstrument Cluster and Sensor 


Engine Cooling, Heater, Air Conditioner 
Outside Mirror, Power Seat 
Seat and Mirror Memory 
Radio, Telephone 

Antilock System, Tire Pressure Control, 
Airbag, Porsche Lock Differential, Trailor 
Coupling, Brake Pad Wear Indicator 

Motor, Fuel and Ignition, Cruise Control 

Alarm System, Central Locking System, 
Inside Lights 

Central Electric 

Constr. Components 

Plug Connections, Ground Points, 
M-Numbers, Abbreviations 


From V.I.N. WPO AA2 92 PS8 20 001 
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97 


Modifications in wiring diagram 928 GTS, model 92, 93 
Sheet 1,F 4/5 

The connector designation on cable 0.5 RE/BK is incorrect. 
The correct designation is F 11. 

Please alter the wiring diagram accordingly. 


Modifications in wiring diagram 928 GTS, model 92, 93 

Printed in Germany - XXXII, 1993 


97 - 457 


Wiring Diagram Type 928 GTS 

Model 93/2 


The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields- 
Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e. 
from A 1 1 15, to the "initial element", from A 21 25 to module element. 
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'mr T 1 1 » ■ ■ ^m* P P mm W 9mm 1 * P I % II mm> ' * b 1 U III T • > • 1 * % mm P P P 1 P ™» * ~ ■ * ~ W 




D1 

POTENTIOMETER FOR WIPING/WASHING 

1 \ m} 1 1 *NP* 1 1 1 9mm 11 1 ^p* 1 ^ | ¥ || IPY f T T P ¥ ^p* 1 1111 




B 16 

POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 

• P wl* 1 IPaJP ttmm 1 W * ^ tarn'* I 1 lfl > mUI •■•> 1 1UI 111 1M 1 1 U 1 1 




F 37,38 

PRESSURE SWITCH COOLANT 




MN 30 

PRESSURE SWITCH FRiGEN 




L 40 

PUMP LOCK DIFFERENTIAL 

17d0 

17dQ 

BEHIND THR LH REAR WHEEL 

B 77.78 

PUMP RELAIS LOEK DIFFERENTIAL 

P V P f 1 1 "mm? am. la^tal \ 9mm) 1 J 1 bl 1 bl 1 1 If lb 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

B 79,80 

PUSH BUTTON SWITCH FOR POWER WINDOW 




G 11. L 11 

PUSH BUTTON SUN ROOF 

™ ^» • 1 %^ V P %pPI T 9mr9mw % W 9J P ^^rf^rfP 




E 14,15 

RADIATOR FAN 




P 38,39 

REAR WINDOW DEFQGGER 




P 31.32 

REAR WINDOW WIPER MOTOR 




P 18.19 

REAR WINDOW WIPER RELAY 

18cO 

18cO 

UNDER THE TOOL KIT COVER 

OP 17 

RESISTANCE GROUP FOR BLOWER 

7cL-M 

7cL-M 

ON BLOWER HOUSING 

KL 31.32 

RESISTANCE GROUP FOR ADD. AIR CONDITIONER 

12d0 

I2d0 

ON SUPPLEMENTARY AIR CONDITIONING. LEFT 

HJ 3738 

RESISTOR INSTRUMENT LIGHTS 

7eP 

7cM 

UNDER THE STEERING CONSOLE 

DE 21.22 

ROOF ANTENNA 




EF 6\62 

SEAT BELT 




0 22 

SEAT MEMORY CONTROL UNIT LEFT 

10dP 

10dP 

IN SEAT 

K-0 57 

SEAT MEMORY CONTROL UNIT RIGHT 

10dM 

10dM 

IN SEAT 

K-0 53.54 

SHIFT VALVE RESONANCE FLAP 




OP 86 

SOLENOID CLUTCH COMPRESSOR 




P 33 

SOLENOID VALVE ABS 




C 72 

SOLENOID VALVES AIR CONDITIONING 




B 37-40 

SOLENOID VALVE LOCK DIFFERENTIAL 

17dQ 

17d0 

BEHIND THE LH REAR WHEEL 

C 72 

SOLENOID VALVE (ADDITIONAL AIR CONDITIONER) 

10eM 

10eM 

UNDER THE RIGHT SEAT 

F 38 

SPEAKER 




F-J 66-69 

SPEED SENSOR 




E-H 79.80 

STEERING IGNITION LOCK 




B 14-16 

STARTER INTERLOCK 




LU H21. A85 


DESIGNATION, FUNCTION POSITION IN NOTE FIELD IN 

VEHICLE WIRING DIAGRAM 
LHD RHD 

STOP LIGHT TAILGATE 




1 A A f\ 

J 9.10 

STOP LIGHT SWITCH 




C 2,3 

SUPPRESSOR FOR RADIO 

8dU 

8dQ 

IN CENTRE CONSOLE IN FRONT OF RADIO 

DE 61 

SWITCHING UNIT EX IM193) 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 28-30 

TAILGATE LOCK 




E 91 

^r* i |i 1* 1 ^p* r~ l it |i i^f^lVILIp - \ 1 J m~ 1 1 

TAILGATE UNLOCKING SWITCH 




KL 99,100 

TAILGATE UNLOCKING DRIVE 




M 99.100 

TANK VENTING VALVE 




OP 86,87 

TEMPERATURE SENSOR DOUBLE NTC 




DP 87.88 

TEMPERATURE SENSOR COOLING WATER 




K 40 

TEMPERATURE SWITCH SUCTION TUBE 




K 40 

THERMD ELEMENTS CATALYTIC CDNVERTER 




0 28,29 

THERMO ELEMENTS IGNITION CIRCUIT 




IIV Aft 

JK 82 

TUIDnTTI r \/ A I V/r C\./iTru 
1 rlKU 1 1 Lt VALVL oWI 1 Ln 



im rnni amt uncr occnor rvDAMCiriM takii— w 
IN LUULANI MUiL DtrUKL LArANilUiN 1 AN1~\ 

JK 

TIME RELAY 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 23-25 

TIRE PRESSURE CONTROL CONTROL UNIT 

7cP 

7CM 

ON INTRUMENT PANEL 

K 76-78 

TOOTHED BELT TENSION SWITCH 




N22 

TRAILER COUPLING 




075 

TRANSMISSION PROTECTION SWITCH 




0 84.85 

TURN SIGNAL / DIMMER SWITCH 




JK 1.2 

TWO-TONE HORNS 




CD 20 

WARNING BUZZER 

8cP 

8c M 

ON STEERING PROTECTIVE TUBE 

D 29,30 

WASHING JETS 




B 11,12 

WASHING FLUID LEVEL SWITCH 

6CL 

6cL 

ON WINDSHIELD WASHER TANK 

MN 28.29 

WINDSHIELD WASHING FLUID PUMP 




D 11 

WIPE/WASH SWITCH 




AB 18-20 
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H 


J 


K 


M 


N 


0 


WIRING DIAGRAM 97-453 


b I S MUULL 

PLUG CONNECTIONS, GROUND POINTS 


SHLLI 14 


B 


D 


H 


J 


K 


PLUG CONNECTIONS 


CODE 

NUMBER 

DESIGNATION, FUNCTION 

POSITION IN 
VEHICLE 
LHD RHD 

NOTE 

FIELD IN 

WIRING DIAGRAM 

T1 

3 

GLOVE BOX LAMP 

™™ BBfa YbbT ■ ^BF * ^ b F 11 II 

/LL 


ABOVE D I MFI CONTROL UNIT 

n l/ 1 W » L. U 1 111 1 Lvll 1 1 iVL vl 11 1 

CD98 

■bbbIbJ b^U 

T2 

2 

ENGINE COMPARTMENT LIGHT 

B™ ■ VvBrfll ■ Pbb ■ Pp * %l ^ 1 P 1 P^ ■ PJ P P^I*jb|I 1 1 

DLU 

DLU 

UNDER THE WIPER SYSTEM COVER 

\J* 1 L_ 1 \ II 1^ W W II LbM 1 1 L 1 1 ^ ™ k_ 1 ^ 

B97 

LJ ** f 

T3 

2& 

DOOR DRIVER'S SIDE 

*7rn 
/LU 

7rl 
/LL 

ON ORIVER'S DOOR 

* m M> ll» *-v l * PjPF^p^Vp^l * 

C55-60 D22 A93 94 K92 93 

*w 1 r ( L b/J W V * Ibb* 4Lb i ft r f -r T *l * r a__ f 

T4 

26 

DOOR PASSENGER'S SIDE 

*7rl 

/LL 

7rH 

IN PASSENGER'S DOOR 

II » 1 • ' * ^ 1 > W h^P4p<*kp^l > 

B42 C51-54 C93 94 K92 93 

T5 

30 

INSTRUMENT SCUTTLE 

v p * ^bP' v ■ ^ ^p" m % ipta ► "J P Hi" "bb "bp* • Ibi 

f LU 

7rl 
/LL 

AT SUPPORTING TUBE ON STEERING COLUMN 

C3-H3 K23H33 

aw 1 IbWj 11bLbV|I I-p/bV 

T6 

12 

DOOR DRIVER'S SIDE 

7rfl 

/ LU 

7rl 
/LL 

ON DRIVER'S DOOR 

PW* 1 ™ Ijrf 1 ll I ia 1 Pj ■l#* r P^pP M lip* 1 X 

C44 C60 FG65 G14 B93 94 N93 

L 1 I b *b_ V V»l UVb/|U IT(L/ #r _b«| ✓ I *l 1 ✓ 

T7 

2 

TRANSMISSION BACKUP LIGHT SWITCH 

P P * P 1 1 "J W 1 II 1 *bbt 1 1 IW / t *bbi 1 \ PjbF 1 Ibi 1 PbbI 111 Pbb? VII 1 bbb 1 1 

IDUU 

IDUU 

UNDER THE SPARE WHEEL COVER 

P5 

1 m* 

T8 

2 

LICENSE PLATE LIGHTS 

1ft rN 
IOLIN 

IOLU 

UNDER THE TOOL KIT COVER 

P6 

1 u 

T9 

2 

DOOR CONTACT SWITCH TAILGATE 

1Rrn 

IOLU 

UNDER CARPET IN FRONT OF TOOL KIT 

Ul 1ULI \ ^ r *l M L> 1 111 1 nUll 1 Ul 1 UU1_ 111 1 

F98 

1 -/Ll 

T10 

6 

REAR WIRING LOOM / B-PILLAR 

P ^ * %m ^ VJJPP^PPVJ ^BBf Pbb ^» ■ | r Pbbf | | |bi Ibb 9 11^ 

13rll 
\dUL 


UNDER THE PASSENGER SIDE REAR TRIM PANEL 

LM10 N31-32 097 

Ll IIv»I1bb>I b/bLiv / 

T11 

8 

B-PILLAR / TAILGATE 

I JLU\ 

DUU 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

K10 N031 32 098 

1 \ 1 V ft 1UJ I^bb/bL |U bT ■w' 

T12 

2 

SIDE MARKER LIGHT LEFT REAR 

■ """J %% ■ ir ii^i% Ibbi | ^ p^ | i^b! III b pbbi 1 1 1 ^ bbb J 11^ 

IOLU 


UNDER THE TOOL KIT COVER 

UllUUli 1 1 IL 1 UUL till L. U I Lit 

010 

U |U 

T13 

2 

SIDE MARKER LIGHT RIGHT REAR 

1RrM 
lOLN 


UNDER THE TOOL KIT COVER 

Wl bit II I^h 1 UL t \l | lp« w V ^^1 \ 

02 

T14 







T15 







T16 







T17 







T18 

14 

FRONT END / ENGINE WIRING LOOM 

1 1 » 1 V 1 Ib» 1 1W r Ib» 1 llfJ Jl Ibb» ■ V LJ 1 II ILbI LhJ J 1 


3Crl 

IN ENGINE COMPARTMENT AT RIGHT WHFFl HOUSING 

n?ft?7n^ iK^9riR^ 

T19 

26 

INSTRUMENT PANEL - / REAR WIRING LOOM 

P l ^ P P ^ Papl 1 PPbbi 111 4 Ml 1 !■ k F 1 \ 1bb> F 11 t P/P/l|\||^ PbbJ P^pV P^^ | 1 

*7r|l 
fUL 

7f1l 
/UL 

NEAR CENTRAL ELECTRIC 

EF13 GH28 HJ23 M4 F96 97 J97 

T20 

14 

SEAT DRIVER'S SIDE 

pa F 1 1 Vb" 1 1 I * Ib^ I ' ■k' ^r* ■ Ibb 1 Lbp 

Won 

IUcU 

lUtiL 

UNDER THE SEAT ADVANCE SEAT 

uiiulii i i ll— i^l. n i t nu * ni 1 1_ l_ ri i 

F58-60 H J4fi K43-44 

T21 

14 

SEAT PASSENGER'S SIDE 

IUcL 

IUcU 

UNDER THE SEAT ADVANCE SEAT 

WllLJl»IN 1 1 lli» *JL,ri 1 i nUvnilLL "w^L #1 1 

H4? F^l-S^ 

T22 

12 

DOOR PASSENGER'S SIDE 

7rl 

/ LL 

/LU 

IN PASSENGER'S DOOR 

111 1 n J w L. 1 1LJL* 1 1 v w w vvi \ 

C42 C51 H65 L14 D93 94 093 

LT.L|L J 1,1 pLf.J,L p"T v LI b^-J. J "TjLI J -J 

T23 

21 

ABS 

7rin 

7rin 
/UU 

FOOTWELL AT LEFT SIDE PANEL 

1 1 ill— LL. n 1 Ll— 1 1 J1UL 1 nliLL 

K7^-7fi F"30 

IVf J < U,l JU 

T24 

6 

TRAILER COUPLING 

DUL 

□UU 

UNDER THE CENTRAL ELECTRIC 

P^rf 1 1 BHM B^H |1 III PM T*B1 IV 1 111 1 |bk IbK iBH «H 1 | H 

0P75 76 

T25 

1 

WIRE CONNECTOR 

TT pp ^Ipp ^aalajri 11 » l ^p*i » 

1 L 

1 L 

IN ENGINE COMPARTMENT RIGHT 

111 HMD 1L, LUI II f 111 1 1 ILI1 1 1MU< 1 1 

C85 

T26 

2 

HEATED SPRAY JET LEFT 

■ ■ * ■ I* M 1 » ■ * I ^PIbb 1 Ibi lap 1 1 

DLU 

OLU 

UNDER THE WIPER SYSTEM COVER 

v'llULI t 1 1 IL ll II Li\ vIvlLi 1 LU f Ll\ 

C12 

T27 

2 

HEATED SPRAY JET RIGHT 

firD 

OLU 

UNDER THE WIPER SYSTEM COVER 

"•■f 1 1 1 ■ IL III' Tbv 1 1 Pjb^ 1 Pb»* 1 1 I PBaiVaaf T I 1 

C11 

*«b 1 1 

T28 







T29 

4 

AIR CONDITIONING SYSTEM 

ULIl 

ULIi 

IN CENTRE CONSOLE 

F33 

T30 

6 

AIR CONDITIONING SYSTEM 

ScN 

8cN 

IN CENTRE CONSOLE 

1 L ™ Ibh 1 ■> 1 P 1 Pjb> ^Pt ^PP 1 ~ 1#P bi Pbbi 

F33-34 

T31 

4 

INSIDE TEMP. SENSOR FOR AIR CONDITIONER 

8cN 

8cN 

IN CENTRE CONSOLE 

IP 1 ^Bl VBh ■ ~ i 1 A »JpF P ~ •pF r Tb* 

BC33 

T32 

3 

AUTOMATIC TRANSMISSION 

16dO 

16d0 

1UUU 

UNDER THE SPARE WHEEL COVER 

036,086 

T33 

6 

FRONT END / INSTRUMENT PANEL WIRING LOOM 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

C2.A98 

T34 

8 

ADDITIONAL AIR CONDITIONER 

l2dN 

12dN 

ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

G39 

T35 

1 

ADDITIONAL AIR CONDITIONER 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

F36 

T36 

6 

MIRROR PASSENGER'S SIDE 




B41-42 

T37 

15 

MIRROR DRIVER'S SIDE 




CD48. C21 

T38 

15 

MIRROR PASSENGER'S SIDE WITH MEMORY 




A52-54 

T39 

15 

MIRROR DRIVER'S SIDE WITH MEMORY 




AS7-S8 

T40 







T41 







T42 

6 

WL INSTRUMENT PANEL / WL B-PILLAR 

13dL 

13dD 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

E13.E93.94 

T43 







T44 

3 

WIRING LOOM B-PILLAR / TAILGATE LOCK 

13dN 

13d0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

E92 

T45 

2 

IGNITION FINAL STAGE / CONTROL UNIT 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

KL83.84 

T46 

19 

DIAGNOSTIC CONNECTOR 

1leK 

11eR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

JK30 

T47 

8 

CODING ELEMENT FOR IGNITION SYSTEM AND LH-JETRONIC 

7dL 

7dD 

ON CONTROL UNIT CONSOLE 

N84 

T48 

3 

HEADED OXYGEN SENSOR 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

089 

T49 

2 

FRESH AIR BLOWER 

7cL 

7cL 

ON BLOWER HOUSING 

LM32 

T50 

6 

AUTOM. TRANSM., COUPLING TO GEARBOX WIRING LOOM 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

HJ22 

T51 

6 

AUTOM. TRANSMISSION. COUPLING TO REAR WIRING LOOM 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

BC85.86.M2 

T52 

6 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 

T53 

2 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 


B 


D 


GROUND POINTS 


CODE 


DESIGNATION. FUNCTION 


POSITION IN NOTE 
VEHICLE 




LHD 

RHD 


GPI 

BODY FRONT LEFT 

1cO 

1c0 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

GP II 

BODY FRONT RIGHT 

2cM 

2cM 

IN EN6INE COMPART. NEAR AIR CONDITIONING CONDENSER 

GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 

3cM 

IN ENGINE COMPARTK RIGHT SIDE ABOVE IGNITION COIL 

GP IV 

STEERING CONSOLE 

8cP 

8cM 

ON STEERING CONSOLE. BELOW LEFT 

GP V 

FIREWALL 

8dM 

8dP 

ABOVE CENTRAL ELECTRIC 

GP VI 

BODY REAR 

16dD 

16d0 

UNDER THE SPARE WHEEL COVER 

GP VII 

GROUND STRAP BATTERY 

1BdO 

18d0 

UNDER THE TOOL KIT COVER 

GP VIII 

ENGINE POWER 

6cO 

6c0 

ON UPPER CRANKCASE. REAR LEFT 

GP IX 

ENGINE ELECTRONICS 

6cN 

6cN 

ON UPPER CRANKCASE. REAR RIGHT 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

BEHIND ABS HYDRAULIC UNIT 

GP XI 

WHEEL HDUSING RIGHT INNER 

5cM 

5cM 

IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


ABBREVIATIONS 


CODE 

MEANING 

CODE 

MEANING 

ABS 

ANTILOCK BRAKING SYSTEM 

NTC 

NEGATIVE TEMPERATURE COEFFICIENT 

AC 

AIR CONDITIONING SYSTEM 

NO 

NUMBER 

AOL 

ADDITIONAL DRIVING LIGHTS 

OP 

OPEN 

CE 

CENTRAL ELECTRIC 

PIN 

PIN 

CL 

CLOSE 

PL 

PLUG 

CLS 

CENTRAL LOCKING SYSTEM 

POT 

POTENTIOMETER 

CP 

CONNECTING POINT 

PSD 

PORSCHE LIMITED SLIP DIFFERENTIAL 

CU 

CONTROL UNIT 

RA 

REAR AXLE 

DEF 

DEFROST 

RDK 

TIRE PRESSURE CONTROL 

D I 

ELECTRIC IGNITION SYSTEM WITH Kh-nlOCK CONTROL 

RHD 

RIGHT-HAND DRIVE 

DP 

DISCONNECTING POINT 

RFL 

REAR FOG LIGHT 

ESO 

ENGINE-SPEED SENSOR OUTPUT 

RL 

REAR LEFT 

FA 

FRONT AXLE 

ROW 

REST OF WORLD 

FCU 

FREQUENCY CONVERTER UNIT 

RR 

REAR RIGHT 

FL 

FRONT LEFT 

SA 

SAUDI ARABIA 

FOG 

FOG LIGHT 

SCS 

COMBINED STEERING COLUMN SWITCH 

FR 

FRONT RIGHT 

SS 

SPEED SENSOR 

GP 

GROUND POINT 

TE 

TERMINAL 

HCS 

HEADLIGHT CLEANING SYSTEM 

USA 

USA 

HF 

HIGH FREQUENCY 

WL 

WIRING LOOM 

IC 

INSTRUMENT CLUSTER 

WP 

WELD POINT 

LED 

LIGHT-EMITTING DIODE 

WW 

WORLDWIDE 

LF 

LOW FREQUENCY 



LHD 

LEFT-HAND DRIVE 



MFI ♦ Dl 

DIGITAL ENGINE ELECTRONICS 
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K 
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WIRING 9 7 


H 


K 


L 


M 


N 


0 


GROUND POINTS 


FIELD IN 

WIRING DIAGRAM 


CD98 


B97 


C44 C55-60 D22 A93 94 K92 93 


B42 C51-54 C93 94 K92 93 


C3-H3 K23H33 


C44 C60 FG65 G14 B93 94 N93 


P5 


P6 


F98 


LM10 N31-32 097 


K10 N031 32 D98 


010 


02 










026 27 035 JK39 083 


EF13 GH28 HJ23 M4 F96 97 J97 


F58-60 HJ46 K43-44 


H42 F 51-53 


C42 C51 H65 L14 D93 94 093 


K73-76F30 


0P75.76 


C85 


C12 


C11 




F33 


F33-34 


BC33 


036.D86 


C2.A98 


G39 


F36 


B41-42 


C048. C21 


A52-54 


A57-58 






E13.E93.94 




E92 


KL83.84 


JK30 


N84 


089 


LM32 


HJ22 


BC85.86.M2 


M73 


M73 


CODE DESIGNATION, FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 

GPI 

BODY FRONT LEFT 

to 

1cQ 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

GP I! 

BODY FRONT RIGHT 

2cM 

2cM 

IN ENGINE COMPART. NEAR AIR CONDITIONING CONDENSER 

GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3CM 

3cM 

IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

GP IV 

STEERING CONSOLE 

8CP 

8cM 

ON STEERING CONSOLE, BELOW LEFT 

GP V 

FIREWALL 

8dM 

8dP 

ABOVE CENTRAL ELECTRIC 

GP VI 

BODY REAR 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

GP VII 

GROUND STRAP BATTERY 

18d0 

18d0 

UNDER THE TOOL KIT COVER 

GP VIII 

ENGINE POWER 

6c0 

6cO 

ON UPPER CRANKCASE. REAR LEFT 

GP IX 

ENGINE ELECTRONICS 

6cN 

6cN 

ON UPPER CRANKCASE, REAR RIGHT 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

BEHIND ABS HYDRAULIC UNIT 

GP XI 

WHEEL HOUSING RIGHT INNER 

5cM 

5cM 

IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


ABBREVIATIONS 


M - NUMBERS 

M 061 ENGLAND VERSION 

M 139 ADJUSTABLE SEAT HEATING SEAT LEFT 

M 193 JAPAN VERSION 

M 195 TELEPHONE PREPARATION CELLULAR 
(MOTOROLA] 

M 208 TRAILER COUPLING 

M 215 SAUDI-ARABIA VERSION 

M 249 AUTOMATIC TRANSMISSION 

M 261 OUTSIDE MIRROR FLAT PASSENGER'S SIDE 

M 340 ADJUSTABLE SEAT HEATING SEAT RIGHT 

M 383 SPORT SEAT LEFT 

M 387 SPORT SEAT RIGHT 

M 479 AUSTRALIAN VERSION 

M 481 TRANSMISSION 

M 484 USA VERSION 


CODE MEANING 

CODE MEANING 

ABS 

ANTILOCK BRAKING SYSTEM 

NTC 

NEGATIVE TEMPERATURE COEFFICIENT 

AC 

AIR CONDITIONING SYSTEM 

NO 

NUMBER 

ADL 

ADDITIONAL DRIVING LIGHTS 

OP 

OPEN 

CE 

CENTRAL ELECTRIC 

PIN 

PIN 

CL 

CLOSE 

PL 

PLUG 

CLS 

CENTRAL LOCKING SYSTEM 

POT 

POTENTIOMETER 

CP 

CONNECTING POINT 

PSD 

PORSCHE LIMITED SLIP DIFFERENTIAL 

CU 

CONTROL UNIT 

RA 

REAR AXLE 

DEF 

DEFROST 

RDK 

TIRE PRESSURE CONTROL 

Dl 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

RHD 

RIGHT-HAND DRIVE 

DP 

DISCONNECTING POINT 

RFL 

REAR FOG LIGHT 

ESO 

ENGINE-SPEED SENSOR OUTPUT 

RL 

REAR LEFT 

FA 

FRONT AXLE 

ROW 

REST OF WORLD 

FCU 

FREQUENCY CONVERTER UNIT 

RR 

REAR RIGHT 

FL 

FRONT LEFT 

SA 

SAUDI ARABIA 

FOG 

FOG LIGHT 

SCS 

COMBINED STEERING COLUMN SWITCH 

FR 

FRONT RIGHT 

SS 

SPEED SENSOR 

GP 

GROUND POINT 

TE 

TERMINAL 

HCS 

HEADLIGHT CLEANING SYSTEM 

USA 

USA 

HF 

HIGH FREQUENCY 

WL 

WIRING LOOM 

IC 

INSTRUMENT CLUSTER 

WP 

WELD POINT 

LED 

LIGHT-EMITTING DIODE 

WW 

WORLDWIDE 

LF 

LOW FREQUENCY 



LHD 

LEFT-HAND DRIVE 



MFI + Dl 

DIGITAL ENGINE ELECTRONICS 




M 

513 

M 

525 

M 

528 

M 

537 

M 

538 

M 

553 

M 

562 

M 

570 

M 

576 

M 

586 

M 

602 

M 

612 

M 

650 


LUMBAR SUPPORT 
ALARM SYSTEM Wl" 


SEAT RIGHT 
TH CONTINUOUS TONE (SWITZERLAND) 


OUTSIDE MIRROR KCMWEX PASSENGER'S SIDE 
SEATING POSITION CZIONTRQL COMFORT SEAT LEFT 
SEATING POSITION CZIONTROL COMFORT SEAT RIGHT 
USA - CANADA VER '"SION 
AIRBAG 

ADD. AIR CONDITIONER (INCREASED COOLING CAPACITY) 

REAR FOG LIGHT 

LUMBAR SUPPORT ^SEAT LEFT 

HIGH MOUNTED STOP LIGHT 

TELEPHONE PREPAF=3ATI0N C-NETWORK 
(PHILIPS) 

ELECTRIC SUN R0OEE= 
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J 


K 


L 


M 


N 
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WIRING DIAGRAM 97-455 


Wiring 


Wiring Diagram Type 928 GTS 

Model 93 


Coordinates 


Sheet 1 

1 

- 10 

Lights RoW 

Sheet 2 

1 

- 10 

Lights USA 

Sheet 3 

11 

- 20 

Body 

Sheet 4 

21 

- 30 

Instrument Cluster and Senders 

Sheet 5 

31 

- 40 

Engine Cooling, Heater, Air Conditioner 

Sheet 6 

41 

- 50 

Outside Mirror, Power Seat 

Sheet 7 

51 

- 60 

Seat and Mirror Memory 

Sheet 8 

61 

- 70 
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Wiring Diagram Type 928 GTS 

Model 93 


The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e.g. 
from A 11 15, to the "initial element", from A 21 25 to module element. 
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KirK-nnwN switch 




BC 86,87 

ri ii r rnMTRm i imit 

DULD LUm 1 r\UL UINI 1 

7rl 

7r0 

ON PASSENGER'S PARCEL TRAY 

NO 1 





LM 81 

RllTTflN PAMFl AT ^WlTfH 
DU 1 1 Um rnlNLL AL jWUUn 




EF 31,32 

1 IGH"K FFNTRAI Fl FrTRir 

Llun 1 J LLii 1 r\r\L LLLL 1 [\IL 




LM 93 

CFNTRAI fi FrTRir^; 

7r1M 
/Ul 1 

7r1P 

fur 

IN PASSENGER'S FOOTWELL ON FIREWALL 


1 irFN<sF PI ATF 1 IGHTS 

LILLIi>jL run 1 L LtUl 1 1 <J 




P6.7 

TFMTRAI 1 PFK RIITTRM 




E 99,100 

i nrK tyi iwnFR fhr firivfr'^ rinnR 

luli\ l i LiMULrv rur\ ursivLrv o uuur\ 




A 91.92 

TlRAR 1 IHHTFR 
Liunr\ Liun I Lr\ 




GH 31 

i nrK fyi iisinFP ffir pa^fngfrs nnnR 




C 91.92 

LUULrx 




F 1 

MA^^ AIR Fl nw ^FM^OR 




OP 84,85 

Fl HTFH SWITCH 




A 89,90 

MFMnRY 'sWlTrH RIGHT 

1 iLl ILIFNI O Wl 1 LI 1 rNILII 1 1 




A 51.52 

rnniNR n fmfnt 




OP 83,84 

MFMnRY SWITrH I FFT 

1 IL 1 lUr\ 1 OWIILM LL1 1 




A 59.60 

rriNTRrii for AnniTinNAi air rnwniTinMFR 

1?r1M 


ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

EF 39,40 

M F 1 THNTRni UNIT 

III 1 LUIt 1 niLIL Ulir 1 

7dL 

/ UL 

7dQ 

IN PASSENGER'S FOOTWELL ON COI - ^MTROL UNIT CONSOLE 

J 87-89 

CONCEALED HFAmiPiHT IFFT 

L LU IL LnLLU f lLr^ULILN 1 1 LLF 1 




A7 

MICRO SWITCH CENTRAL NOZZLE 

1 UL 1 \U J VV M L> 1 LLU 1 hnU liU^i-LL 




AB 37 

concfai fd hfapii ight MriTriR 

L Ul iL L nLLU ( IL HUlIlN 11 1 IU i \Ji\ 




A 5.6 

MIRROR ADJUSTMFNT SWITCH 

1 IIFM>LJr\ nU JUO 1 1 ILM 1 W 1 1 LI 1 




AB 46.47. A 55.56 

CDNCFALED HEADLIGHT RIGHT 

L Ul ILL ~LL LJ 1 ILrlLJLILJI * 1 IXJLJI 1 1 




A 4 

MIRROR MEMORY CONTROL UNIT 

1 HI M \U>I ^ 1 *L 1 IUI> • LUM I l>vL Will 1 

7cQ 

f LW 

7c L 

' L, L» 

IN DRIVER'S FOOTWELL ON SIDE 

D 52-57 

CONTROL UNIT CRUISE CONTROL 

UUut 


IN DRIVER'S FOOTWELL BELOW THE FOOT REST 

AB 88,89 

MOTOR POWER WINDOW DRIVER'S SIDE 

1 1 U 1 U 1 ! \ 1 U' II Lit f f II 1 U>U* V * L^l \l T Lit ^1 LyL 




F 11 

CONTROL UNIT CRUISE CONTROL 

L Lin i i\UL Ul il t LIM^I— 'L LLfli 1 l\UL 


7dN-Q 

IN CENTRE CONSOLE AT FRONT 

AB 88.89 

MOTOR POWER WINDOW PASSENGER'S SIDE 




N 11 

CONTROL UNIT ALARM SYSTEM 

LU<1 1 1^L<L L*l 11 1 r*l_ <\ 1 \ 1 1 J 1 J 1 LJ 1 

7t:M 

/ LI 1 

7rP 

/ L 1 

BEHIND GLOVE COMPARTMENT 

GH 92-96 

MOTOR SUN ROOF 

1 IU 1 Ul^ JUI < ItUw 1 ! 




E 11 

CQNTF- 1 UNIT AIRBAG 



M-0 71 

ODOMETER RESET SWI1CH 

UUUI IL 1 LI * l\LvL 1 J II I I 




JKL 21,22 

CONTROL UNIT POWER WiNOOWS SUNROOF 




JK 14 

OIL LEVEL SWITCH 

U* L ^L¥LL ^WTIL'f 

3bN-0 

3eN-0 

ON OIL PAN, FRONT 

P 26 

COOLANT FAN FINAL STAGE 

1cN 

1CN 

■ LI 1 

IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL 

0 39.40 

OIL TEMPERATURE SWITCH [M249) 

13e0 

13eD 

ON TORQUE CONVERTER LEFT SIDE 

P 36 

COOLANT FAN CONTROL UNIT 

10eK 

10eR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

MN 39.40 

OIL PRESSURE SENSOR 




P 27 

COOLANT LEVEL SWITCH 




M 29,30 

OUTSIDE TEMP SENSOR 

2-3dQ 

2-3dQ 

IN AIR DUCT TO GENERATOR 

G31 

CUO A N'T TEMP SENSOR 




P 26 

OUTSIDE TEMP SENSOR 

\J\y 1 w* IU L ILI 11 i/L IliJ \Jt > 




D21 

DELa INQ RELAY ^Fa 1 HESTER 




M 42 

PARKING BRAKE CONTACT 




E 21.22 

DIAGNOSIS CONNECTION 




JK 30 

POTENTIOMETER IDLE SPEED CO 




OP 88 

n | CONTROL UNIT 

7dL 

7dQ 

IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 

L 82-84 

POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 

1 LJ | LI 1 II W 1 IL 1 L 1 t L f \ 1 1 i fl n 111 L U 1 1 LJ 1 1 1 Ul 1 II 1 LJ U 1 sJ* ILI 1 




F 37,38 

DOOR CONTACT FOR GLOVE COMPARTMENT LIGHT 




0 99,100 

POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 




D 1 

DOOR CONTACT SWITCH LEFT 

UwwJ\ LUM 1 nL 1 J Iff 1 L_ 1 I L.L-1 1 




BE 99,100 

POTENTIOMETER FOR WIPING/WASHING 

1 U 1 LII 1 1UI IL 1 Ll\ 1 w 1 > TTII U 1 U/ f T nJI i 111 LI 




B 16 

DOOR CONTACT SWITCH RIGHT 

LJ LJ Lv 1 s LUM 1 r\ L. 1 ^ IT 1 1 L, 1 f I\1LJI 1 1 




C 99,100 

POTENTIOMETER INSTRUMENT LIGHT 

1 U J LII 1 IUI IL I LM IM J 1 l\UI ILII f LIUI 1 1 




DE 2 

DOOR CONTACT SWITCH TAILGATE 




F 99,100 

PRESSURE SWITCH COOLANT 

1 i \ L U U 1 t L v 11 II L' 1 L U^^L f\t 1 1 




MN 30 

DOOR LOCK LIGHT DRIVER'S SIDE 




M 93 

PRESSURE SWITCH FRIGEN 

1 n L ^ ^ LH NL V TV M L.M t IMUL 1 i 




L 40 

DQQR LOCK LIGHT PASSENGER'S SIDE 

ULI LJI ^ LUJL,I\ L. LLJI 1 1 1 r^ vv L,HUL>l^ mJ ILJ Lv 




P 93 

Pump lock differential 

1 Ul 11 L UL 1 ^ UN 1 L n LI l II 1 \L 

17dQ 

17dQ 

BEHIND THR LH REAR WHEEL 

B 77.78 

FIRIVF CRUISF rONTRDl 




B 90 

PUMP RELAIS LOCK DIFFERENTIAL 

1 Ul 11 I'LL ™ 1 -wJ L LIL 1 V L« ■ 1 1 L 1 > L ■ 1 1 1 ™L 

16d0 

IUUL4 

16d0 

■ UULJ 

UNDER THE SPARE WHEEL COVER 

Lli IUU 1 ^ 1 1 1 L ^'l rll\L TVI IL, ht L W L^ ¥ ^ 1 \ 

B 79,80 

DRIVF CFNTRAI 1 FlCKING SYSTEM DRlVFR'S DOOR 

Un \ V L LL M 1 HAL L ULIMMU J 1 J ILI 1 UIMVLT^ J UUUn 




B 91.92 

PUSH RIJTTHN SWITCH FOR PDWFR WINdCiW 




G 11, L 11 

DRIVF CFNTRAI 1 DC KING ^YSTFM PA^^FNGFR'^ DnflR 

UnlVL LL IN 1 Hi flL L UL IMIiU J 1 J 1 LI 1 r MOOL.I iULr% O UUL>l\ 




D 91,92 

PUSHBUTTON SUNROOF 




E 14,15 

FNGINF SPFFD SFNSFIR 

LI'LllliL jr LLU JLiijurv 




JK 83.84 

RAniATOR FAN 




P 38,39 

FNGINF COMPARTMENT LIGHT 




B 96 

REAR WINDOW DEFOGGER 




P 31.32 

FVAPORATDR ^FN^DR 

LVr^rUIA" 1 Uii J L 1 i-?LJn 




H 37,38 

RFAR WINDOW WIPFR MOTOR 

l\Lnn it II XLIU V V »V IJ L_l\ 1 IU 1 \Jt\ 




P 18.19 

FLOORLAMP DRIVER'S SIDE 




N 91,92 

REAR WINDOW WIPER RELAY 

l>L"l> If lliUv »■ fill Ll\ l«LL" 1 

18c0 

18c0 

UNDER THE TOOL KIT COVER 

L" 1 * Lia L ' ' Til I L^ L ' » ■ ' L w L ■ » 

OP 17 

FLOORLAMP PASSENGER'S SIDE 




0 91,92 

RESISTANCE GROUP FOR ADO AIR CONDITIONER 

12d0 

12d0 

ON SUPPLEMENTARY AIR CONDlTlOr-HING, LEFT 

HJ 37.38 

FREEZING PROTECTION SWITCH AIR CONDITIONING SYSTEM 

7c M 

7cM 

UNDER THE WINDSHIELD WIPER COVER 

FG 31 

RESISTANCE GROUP FOR BLOWER 

7CL-M 

7cL-M 

ON BLOWER HOUSING 

KL 31.32 

FRESH AIR BLOWER ENGINE 




LM 31,32 

RESISTOR INSTRUMENT LIGHTS 

7eP 

7cM 

UNDER THE STEERING CONSOLE 

DE 21.22 

FREQUENCY SWITCHES 




FG 66. H66 

ROOF ANTENNA 




EF 61.62 

FRONT SENSOR AlRBAG 




OP 73,74 


SEAT BELT 




0 22 

FUEL INJECTORS 




L-N 90 

SEAT MEMORY CONTROL UNIT LEFT 

lOdP 

10dP 

IN SEAT 

K-0 57 

FUEL LEVEL SENSOR 




H 30 


SEAT MEMORY CONTROL UNIT RIGHT 

10dM 

10dM 

IN SEAT 

K-Q 53.54 

FUEL PUMP 




GH 90 


SHIFT VALVE RESONANCE FLAP 




OP 86 

GENERATOR 




DE 81.82 


SOLENOID CLUTCH COMPRESSOR 




P 33 

GLOVE BOX LAMP 




CD 100 


SOLENOID VALVE ABS 




C 72 

HALL SENSOR 




L 81 


SOLENOID VALVE 1 ADDITIONAL AIR CONDITIONER) 

10eM 

10eM 

UNDER THE RIGHT SEAT 

F 38 

HAZARO LIGHT SWITCH 




HJ 1 


SOLENOID VALVES AIR CONDITIONING 




B 37-40 

HEADLIGHT VERTICAL AIM CONTROL 




A4, A 6,7 


SOLENOID VALVE LOCK DIFFERENTIAL 

17dQ 

17dQ 

BEHIND THE LH REAR WHEEL 

C 72 

HEADLIGHT WASHING FLUID PUMP 




D 11 


SPEAKER 




F-J 66-69 

HEATED OXYGEN SENSOR 




0 90 


SPEED SENSOR 




E-H 79,80 

HF SENSOR 




D-G 79,80 


STARTER INTERLOCK 
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DESIGNATION. FUNCTION 


POSITION IN 
VEHICLE 
LHD RHD 


NOTE 


FIELD IN 
WIRING DIAGRAM 


HIGH PRESSURE AND LOW PRESSURE SWITCH 

2dM 

2dM 

IN FRONT OF AIR CONDITIONING COMPRESSOR RIGHT 

P 32 

HORN ALARM SYSTEM 




L 91,92 

HYDRAULIC UNIT ABS 




AB 73-76 

IGNITION CIRCUIT CONTROL CONTROL UNIT 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

HJ 81,82 

IGNITION DISTRIBUTER 




GH 82,83 

IGNITION FINAL STAGE 




F 82.83 

INDICATOR SWITCH BRAKE FLUID 




F 21,22 

INFO SWITCH 




E 30 

INSIDE LIGHTS TAILGATE 1 




0 99.100 

INSIDE LIGHTS TAILGATE II 




N 99,100 

INSIDE LIGHTS ROOF 




P 99.100 

INSIDE TEMP SENSOR 




B 32.33 

INSTRUMENT CLUSTER 




A-C 22-30 

KICKDOWN SOLENOID VALVE 




AB 86 

KICK-DOWN SWITCH 




BC 86.87 

KNOCK SENSOR 




LM 81 

LIGHTS CENTRAL ELECTRIC 




LM 93 

LICENSE PLATE LIGHTS 




P 6.7 

LOCK CYLINDER FOR DRIVER'S DOOR 




A 91.92 

LOCK CYLINDER FOR PASSENGER'S DOOR 




C 91.92 

MASS AIR FLOW SENSOR 




OP 84,85 

MEMORY SWITCH RIGHT 




A 51,52 

MEMORY SWITCH LEFT 




A 59,60 

M F 1 CONTROL UNIT 

7dL 

7dQ 

IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 

J 87-89 

MICRO SWITCH CENTRAL NOZZLE 




AB 37 

MIRROR ADJUSTMENT SWITCH 




AB 46,47. A 55.56 

MIRROR MEMORY CONTROL UNIT 

7cQ 

7cL 

IN ORIVER'S FQDTWELL ON SIDE 

D 52-57 

MOTOR POWER WINDOW DRIVER'S SIDE 




F 11 

MOTOR POWER WINDOW PASSENGER'S SIDE 




N 11 

MOTOR SUN ROOF 




E 11 

ODOMETER RESET SWITCH 



l JKL 21.22 

OIL LEVEL SWITCH 

3eN-0 

3eN-0 

ON OIL PAN, FRONT 

P 26 

OIL TEMPERATURE SWITCH (M249) 

13e0 

13e0 

ON TORQUE CONVERTER LEFT SIDE 

P 36 

OIL PRESSURE SENSOR 




P 27 

OUTSIDE TEMP. SENSOR 

2-3dQ 

2-3dQ 

IN AIR DUCT TO GENERATOR 

G 31 

OUTSIDE TEMP. SENSOR 




D 21 

PARKING BRAKE CONTACT 




E 21,22 

POTENTIOMETER IDLE SPEED CO 





OP 88 

POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 




F 37,38 

POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 




D 1 

POTENTIOMETER FOR WIPING/WASHING 




B 16 

POTENTIOMETER INSTRUMENT LIGHT 




DE 2 

PRESSURE SWITCH COOLANT 




MN 30 

PRESSURE SWITCH FRlGEN 




L 40 

PUMP LOCK DIFFERENTIAL 

17dQ 

17dD 

BEHIND THR LH REAR WHEEL 

B 77,78 

PUMP RELAIS LOCK DIFFERENTIAL 

16d0 

16dD 

UNDER THE SPARE WHEEL COVER 

B 79.80 

PUSH BUTTON SWITCH FOR POWER WINDOW 




G 11. L 11 

PUSHBUTTON SUNROOF 




E 14.15 

RADIATOR FAN 




P 38.39 

REAR WINOOW OEFOGGER 




P 31,32 

REAR WINDOW WIPER MOTOR 




P 18,19 

REAR WINDDW WIPER RELAY 

18c0 

18cO 

UNDER THE TOOL KIT COVER 

OP 17 

RESISTANCE GROUP FOR ADD. AIR CONDITIONER 

12dO 

12d0 

ON SUPPLEMENTARY AIR CONDITIONING, LEFT 

HJ 37,38 

RESISTANCE GROUP FOR BLOWER 

7cL-M 

7cL-M 

ON BLOWER HOUSING 

KL 31,32 

RESISTOR INSTRUMENT LIGHTS 

7eP 

7cM 

UNDER THE STEERING CONSOLE 

OE 21.22 

ROOF ANTENNA 




EF 61.62 

SEAT BELT 




0 22 

SEAT MEMORY CONTROL UNIT LEFT 

10dP 

10dP 

IN SEAT 

K-0 57 

SEAT MEMORY CONTROL UNIT RIGHT 

10dM 

10dM 

IN SEAT 

K-O 53.54 

SHIFT VALVE RESONANCE FLAP 




OP 86 

SOLENOID CLUTCH COMPRESSOR 




P 33 

SOLENOID VALVE ABS 




C 72 

SOLENOID VALVE l ADDITIONAL AIR CONDITIONER) 

10bM 

10eM 

UNDER THE RIGHT SEAT 

F 38 

SOLENOID VALVES AIR CONDITIONING 




B 37-40 

SOLENOID VALVE lOCK DIFFERENTIAL 

17dQ 

l7dQ 

BEHIND THE LH REAR WHEEL 

C 72 

SPEAKER 




F-J 66-69 

SPEED SENSOR 




E-H 79,80 

S T AR T ER INTERLOCK 




L1.2. H21. A85 







DESIGNATION, FUNCTION 


POSITION IN 
VEHICLE 
LHD RHD 


NOTE 


FIELD IN 
WIRING DIAGRAM 


STEERING IGNITION LOCK 




B 14-16 

STOP LIGHT TAILGATE 




J 9,10 

STOP LIGHT SWITCH 




C 2.3 

SUPPRESSOR FOR RADIO 

8d0 

8d0 

IN CENTRE CONSOLE IN FRONT OF RADIO 

OE 61 

SWITCHING UNIT EX (M193) 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 28-30 

TAILGATE LOCK 




E91 

TAILGATE UNLOCKING DRIVE 




M 99,100 

TAILGATE UNLOCKING SWITCH 




KL 99,100 

TANK VENTING VALVE 




OP 86,87 

TEMPOSTAT SWITCH 




A 87 

TEMPERATURE SENSOR COOLING WATER 




K 40 

TEMPERATURE SENSOR DDUPLE NTC 




OP 87.88 

TEMPERATURE SWITCH SUCTION TUBE 




K 40 

THERMO ELEMENTS CATALYTIC CONVERTER 




0 28.29 

THERMO ELEMENTS IGNITION CIRCUIT 




JK 82 

THROTTLE VALVE SWITCH 

5cM 

5cP 

IN COOLANT HOSE BEFORE EXPANSION TANK 

JK 90 

TIME RELAY 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 23-25 

TIRE PRESSURE CONTROL CONTROL UNIT 

7CP 

7cM 

ON INTRUMENT PANEL 

K 76-78 

TOOTHED BELT TENSION SWITCH 




N22 

TRAILER COUPLING 




075 

TRANSMISSION PROTECTION SWITCH 




D 84,85 

TURN SIGNAL / DIMMER SWITCH 




JK 1,2 

TWO-TONE HORNS 




CD 20 

WARNING BUZZER 

ScP 

8cM 

ON STEERING PROTECTIVE TUBE 

D 29.30 

WASHING FLUID LEVEL SWITCH 

6cL 

6cL 

ON WINDSHIELD WASHER TANK 

MN 28,29 

WASHING JETS 




B 11,12 

WINDSHIELD WASHING FLUID PUMP 




D 11 

WIPE/WASH SWITCH 




AB 18-20 
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WIRING DIAGRAM 97-423 


VAX bib MUULL SHLL I 14 

PLUG CONNECTIONS, GROUND POINTS 



A 

B 

C 

D 

E 

F 

G 

H 

J 

K 



PLUG CONNECTIONS 


GROUND POINTS 


CODE 

NUMBER 0 

FPINS DESIGNATION. FUNCTION POSITION IN NOTE FIELD IN 

VEHICLE WIRING DIAGRAM 
LHD RHD 


CODE DESIGNATION. FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 

T1 

1 1 

J 

fil n\/F RflY I AMP 
ULUvL DUA LMI Ir 

/CL 

/CU 

AbUVt U 1 n r 1 LUN 1 KUL UNI 1 

CD98 

GP 1 

BODY FRONT LEFT 

1cO 

1c0 

IN EMNE COMPARTMENT AT FRONT END PANEL 

17 


FMfnIWF rflMPAOTMFMT 1 IftHT 
ulNullilt LUIlrnrs 1 lie IN 1 Llun 1 

bCU 

DLL) 

UNULK IHt WlrtK iYbltM LUVLK 

B97 

GP II 

BODY FRONT RIGHT 

2cM 

2cM 

IN EfflE COMPART. NEAR AIR CONDITIONING CONDENSER 

T3 


UUUK Ur\IVLr\ J ilUL 

/CU 

•?rl 

/CL 

UN UKIVLK i UUUK 

C44.C55-60.D22.A93.94.K92.93 

GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 

3cM 

IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

1U 

7f\ 

UUUrt rnoOuliULrt O olUL 

/LL 

/CU 

IN rAootNutK o UL1UK 

B42,C51-54,C93,94,K92,93 

GP IV 

STEERING CONSOLE 

8cP 

8c M 

Or — 4 STEERING CONSOLE, BELOW LEFT 


T5 

30 

INSTRUMENT SCUTTLE 

7cQ 

7cL 

AT SUPPORTING TUBE ON STEERING COLUMN 

C3-H3, K23.H33 

GP V 

FIREWALL 

8dM 

8dM 

ABOVE CENTRAL ELECTRICS 

Tfi 

1 u 

1? 

UUUK UKIVLK i ilUL 

7cQ 

7cL 

ON DRIVER S 000R 

J* J Jm m** m 9 * *r ^m -mm - _ —m^ 4. mM * m ma mmm mm- 

C44.C60,FG65,G14,B93.94.N93 

GP VI 

BODY REAR 

16d0 

16d0 

Ur — 4DER THE SPARE WHEEL COVER 

T7 

9 

TPAM^MK^inM RAfKIlP 1 IHNT ^WITTl-1 
[ f\r\INol ItoolUli DMLrXUr Llun 1 oVYIILn 

IDDU 

IbQU 

i iMnrD Tur cdadc \./urn rrn/cD 
UNULK Int iKAKt WntLL L^JVLK 

P5 

GP VII 

GROUND STRAP BATTERY 

18dQ 

18d0 

Ur — JDER THE TD0L KIT COVER 

T8 

2 

LICENSE PLATE LIGHTS 


18rfl 

IIMnFR thf mni KIT rnvFR 

UllULni int. 1 UUL (Ml LUVLl\ 

Pt 
ro 

GP VIII 

ENGINE POWER 

6c 0 

6c0 

OP — J UPPER CRANKCASE. REAR LEFT 

T9 

2 

4m 

DOOR CONTACT SWITCH TAILGATE 

18c0 

18c0 

UNDER CARPET IN FRONT OF ( '00L KIT 

Ul 1ULI\ ^ \\l mm 1 111 1 l\UI 1 1 Ul mm | \ 1 | 

FQR 

GP IX 

ENGINE ELECTRONICS 

6c N 

6cN 

Of— J UPPER CRANKCASE. REAR RIGHT 

Tift 

6 

REAR WIRF HARNFS^ / R-PII 1 AP 

13dL 

13dQ 

1 IMDFP THF RiCCFMf^FP ClIIF DV'AD TDIM DAMFI 
UNULK mt rAiiLNutK ilUt KLAK 1 Klrl rANLL 

LnlO.NJ i-3z.UV / 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

RF=HMAR<;HYnBAIIIir UNIT 

T11 
l 1 1 

Q 
0 

Q r^IlL Ad J T AH T A TP 

□-PILLAR / TAILGATE 

13qN 

13d0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

K10.N031.32.098 

GP XI 

WHEEL HOUSING RIGHT INNER 

5CM 

5cM 

IN ENGINE COMPART, ON RIGHT SUSPENSION STRUT MOUNT 

T12 

2 

OipiF MAPKFD 1 IGWT 1 FFT DFAD 
ilUL HrtKiXLK Llun 1 LLr I KLAK 

18c0 


i iKinrn tuc Tnni i/it rn\/m 
UNULK IHt IUUL KM LUVLK 

010 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


T13 

2 

SO 7 MARKFR HRHT RIRHT RFAR 

18cN 


1 IMP.FP TMF TP.ni KIT m\/FP 
UINULK InL IUUL ISM LUVLK 

AO 






TU 

3x2 

BRAKE PAD WEAR CONTACT, SPEED SENSOR LEFT FRONT 

5cP 

5lP 

IN ENGINE COMPARTMENT AT SUSPFN'slflN STRUT MHIINT 

ill l,iiulj^u iwUi II f\i\ 1 1 ILIl 1 r\ 4 OLJOP L.MOLUJ i O 1 t\U 1 1 ILJUli 1 

LJ / O 

ABBREVIATIONS 

T15 

3x2 

BRAKE PAD WEAR CONTACT, SPEED SENSOR RIGHT FRONT 

5cM 

5cM 

IN ENGINE COMPARTMENT AT SUSPENSION STRUT MOUNT 

11 ^ * ' Wl 1 ' mm "mm \m* 1 If ' IM 1 1 l^l^l lit mm* \J Vl mmi 1 1 *J IUI 1 mm* I J \ mm! 1 1 IUUI ^ 1 

F78 

I lb 


BRAKE PAD WEAR CONTACT SPFFD SFNSOR 1 FFT RFAR 

16d0 

16d0 

1 IMHFP THF SPABF WMFFl m\/FP 
UlNULrs InL DrnKL WrltLL LUVLK 

CT"7Q 

tr /o 

T17 


BKAKL rAU WEAK LUNIALI, bPtLU SENSOR RIGHT REAR 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

DE78 

T18 

14 

i 

FPflMT FMn / FMftlMF W/lPF HADMFCC 

3cM 

3cM 

IN LNulNL LUMPAKTMENT AT RIGHT WHEEL HOUSING 

026.27.033JK39.D83 

T19 

26 

INSTRHMFNT PANFI - / RFAR WIRF HARMF^^ 

7dL 

7dL 

MFAD TFWTPAI Fl FfTDIFC 
INLAK LLIN 1 KAL LLLL 1 KILi 

Er13,un28 l HJ23 F M4,F96,97,J97 




T20 

14 

SEAT DRIVER'S SIDE 

k_ ' \ P mm* 9 U V 1^1 " ^^l^^^v 

10e0 

10eL 

IINriER THF SFAT AnVAWEF <IEAT 


CODE MEANING 

CODE MEANING 

— 

T21 

14 

SEAT PASSENGER'S SIDE 

10eL 

10e0 

UNDER THE SEAT ADVANCE SEAT 

H4? Fm-^ 

TOO 

19 

DOOR PASSENGER'S SIDE 

7cL 

7c0 

in pa^sfmhfp'^ nnnp 

UN rMooLIVULK o UUUK 

l4z,ld i.hod.l I4,uyi,y4,uyd 

17?, 

91 

ADC 

AbS 

7dQ 

7dQ 

I**- f+ifm. mmm . f mm- . , . mmm mm ^m mmm jftiH « Mm^ - fc ^ 

F00TWELL AT LEFT SIDE PANEL 

K73-76,F30 

T24 

A 
u 

tdaii fd mi idi imt 

6dL 

6dQ 

UNUER THE CENTRAL ELECTRIC 

m m \m m \m mm l} mm mmm ) A* 

0P75.76 





T25 

1 

wirf rnNWEnnR 

L4 

L4 

IM FMfXlWF mMPAPTMFMT DIHUT 

roc 
L85 

ABS 

ANTIL0CK BRAKING SYSTEM 

LHD 

LEFT-HAND DRIVE 

T26 

2 

HEATED SPRAY JET LEFT 

6c0 

6c0 

IINnFR THF WIPFR SYSTEM rflUER 

UllULIA 1 ML WIFLVS ^ 1 J 1 LI 1 LUVLlN 

L IZ 

AC 

AIR CONDITIONING SYSTEM 

MFI 

MULTIPORT FUEL IGNITION 

T27 

■ 4m f 

9 

HEATED SPRAY JET RIGHT 

6c0 

6c0 

UNDER THE WIPER SYSTEM COVER 

Wi iMki* iii^ I'll LI * <mA * •mw* 1 Ll 1 l»w*l*l\ 

rn 

L 1 1 

AOL 

ADDITIONAL DRIVING LIGHTS 

NTC 

NEGATIVE TEMPERATURE COEFFICIENT 







CES 

CENTRAL E ECTRICS 


NO 

NUMBER 


T 

A 
H 

Alk CUNulTIUNINu _. 1 iTEM 

8ch 

8cN 

IN CENTRE CONSOLE 

F33 

CL 


OP 

OPEN 




A 
u 

AlfT LUIhUI 1 lUrMIINU Mil LI 1 

8cN 

8cN 

IN LLN 1 KL LUNiULL 

F33-34 

LLU^L 

"31 

4 

INSlflF TFMP SFM^riP FDR AIR friNniTinNFR 

8cN 

8cN 

im tfmtpf rnM^ni f 

UN LLIN 1 KL LUINjULL 

or 3 3 

CLS 

CENTRAL LOCKING SYSTEM 

PIN 

PIN 

T32 

3 

A.'OMATIC TRANS' 1ISSI0N 

16dL 

16d0 

UNDER THE SPARE WHEEL COVER 

UJD.UOO 

CP 

CONNECTING POINT 

PL 

PLUG 

- ; 

■ 


FF J/ END / INSTRuMEN" PANEL WIRE HARNESS 

6dL 


6dQ 

UNDER THE CENTRAL ELFCTRIC 

C2 A98 

CU 

CONTROL UNIT 

POT 

POTENTIOMETER 

a 

ADnn imai air rrihriii if- -f 

12dN 

1 2 [IN 

nw '^iiDD fmFmTadv aid rnMniTinMiMr ditut 

UN MJrr t LHLIN 1 AKT AIK I UlNUI 1 lUNlINu, KlUn 1 

r do 

DEF 

DEFROST 

PSD 

PORSCHE 'JMf ED SLIP DIM lRE JTIAL 

1 JJ 

1 
i 

ADDITIONAL AIR CONDITIONER 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

F36 

Dl 

DISTRIBUTOR IGNITION 

RA 

REAR AXLE 

T36 

6 

MIRROR PASSENGER'S SIDE 




B41-42 


T37 

15 

MIRROR DRIVER'S SIDE 




CD48, C21 

DME 

DIGITAL ENGINE ELECTRONICS 

RDK 

TIRE PRESSURE CONTROL 

T38 

15 

MIRROR PASSENGER'S SIDE WITH MEMORY 




A52-54 

DP 

DISCONNECTING POINT 

RFL 

REAR FOG LIGHT 

T39 

15 

Iml 

MIRROR DRIVER'S SIDE WITH MEMORY 




AS7-58 

ESQ 

ENGINE-SPEED SENSOR OUTPUT 

RHD 

RIGHT-HAND DRIVE 

T40 







EZK 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

RL 

REAR LEFT 

HI 







FA 

FRONT AXLE 

ROW 

REST OF WORLD 

T42 

6 

WH INSTRUMENT PANEL / WH B-PILLAR 

13dL 

13dD 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

E13.E93.94 

T43 







FCU 

FREQUENCY CONVERTER UNIT 

RR 

REAR RIGHT 

T44 

3 

WIRE HARNESS B-PILLAR / TAILGATE LOCK 

13qN 

13q0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

E92 

FL 

FRONT LEFT 

SA 

SAUDI ARABIA 


T4S 

2 

IGNITION FINAL STAGE / CONTROL UNIT 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

KL83.84 

FOG 

FOG LIGHT 

SCS 

COMBINED STEERING COLUMN SWITCH 

T46 

19 

DIAGNOSIS CONNECTION 

11eK 

11eR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

JK30 

FR 

FRONT RIGHT 

ss 

SPEED SENSOR 

T47 

8 

CODING ELEMENT FOR IGNITION SYSTEM AND LH-JE TRONIC 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

N84 

GP 

GROUND POINT 

TE 

TERMINAL 

T48 

3 

HEATED OXYGEN SENSOR 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

089 

T49 

2 

FRESH AIR BLOWER 

7cL 

7cL 

ON BLOWER HOUSING 

LM32 

HCS 

HEADLIGHT CLEANING SYSTEM 

USA 

USA 

T50 

6 

AUTOM. TRANSM . COUPLING TO GEARBOX WIRE HARNESS 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

HJ22 

HF 

HIGH FREQUENCY 

WL 

WIRING LOOM 

T51 

6 

AUTOM. TRANSMISSION, COUPLING TO REAR WIRE HARNESS 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

BC85.86.M2 

IC 

INSTRUMENT CLUSTER 

WP 

WELD POINT 

T52 

6 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 

LED 

LIGHT-EMITTING DIQDE 

WW 

WORLDWIDE 


T53 

2 

AIRBAG 

8dN 


IN CENTRE CONSOLE 

M73 

LF 

LOW FREQUENCY 











A 

B 

c 

D 

E 

F 

G 

H 

J 

K 
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WIRING 9 7 


F 


H 


J 


K 


L 


M 


N 


0 


GROUND POINTS 


M - NUMBERS 


FIELD IN 

WIRING DIAGRAM 


CD98 


B97 


C44 C55-60 022 A93 94 K92 93 


B42C51-54 C93 94 K92 93 


C3-H3, K23.H33 


C44 C60 FG65 G14 B93 94 N93 


PS 


P6 


F98 


LM10.N31-32.097 


K10JNQ31.32.098 


010 


02 


G78 


F78 


EF78 


DE78 


026.27.033,JK39,D83 


EF13,GH28,HJ23 ( M4,F96,97,J97 


F58-60.HJ46.K43-44 


H42.F51-53 


C42.C51.H65.L 14,093,94,093 


K73-76F30 


0P75.76 


C8S 


C12 


C11 




F33 


F33-34 


BC33 


036.D86 


C2 A 98 


G39 


F36 


B41-42 


CD48. C21 


A52-54 


A57-58 






E13,E93,94 




E92 


KL83.84 


JK30 


N84 


089 


LM32 


HJ22 


BC85.86.M2 


M73 


M73 


CODE DESIGNATION. FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 

GPI 

BODY FRONT LEFT 

1:0 

1:0 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

GP II 

BODY FRONT RIGHT 

2cM 

2cM 

IN ENGINE COMPART. NEAR AIR CONDITIONING CONDENSER 

GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 

3cM 

IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

GP IV 

STEERING CONSOLE 

8cP 

8c M 

ON STEERING CONSOLE. BELOW LEFT 

GP V 

FIREWALL 

8dM 

8dM 

ABOVE CENTRAL ELECTRICS 

GP VI 

BODY REAR 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

GP VII 

GROUND STRAP BATTERY 

18d0 

18d0 

UNDER THE TOOL KIT COVER 

GP VIII 

ENGINE POWER 

6c0 

6:0 

ON UPPER CRANKCASE. REAR LEFT 

GP IX 

ENGINE ELECTRONICS 

6c N 

6:N 

ON UPPER CRANKCASE, REAR RIGHT 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

BEHIND ABS HYDRAULIC UNIT 

GP XI 

WHEEL HOUSING RIGHT INNER 

5cM 

5cM 

IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


ABBREVIATIONS 


CODE MEANING 

CODE MEANING 

ABS 

ANT LOCK BRAKING SYSTEM 

LHD 

LEFT-HAND DRIVE 

AC 

AIR CONDITIONING SYSTEM 

MFI 

MULTIPORT FUEL IGNITION 

AOL 

ADDITIONAL DRIVING LIGHTS 

NTC 

NEGATIVE TEMPERATURE COEFFICIENT 

CES 

CENTRAL E ECTRICS 

NO 

NUMBER 

CL ' 

CLOSE 

OP 

OPEN 

CLS 

CENTRAL LOCKING SYSTEM 

PIN 

PIN 

CP 

CONNECTING POINT 

PL 

PLUG 

CU 

CONTROL UNIT 

POT 

POTENTIOMETER 

DEF 

DEFROST 

PSD 

PORSCHE JMf ED SLIP DIM EPE JTIAL 

Dl 

DISTRIBUTOR IGNITION 

RA 

REAR AXLE 

DME 

DIGITAL ENGINE ELECTRONICS 

RDK 

TIRE PRESSURE CONTROL 

OP 

DISCONNECTING POINT 

RFL 

REAR FOG LIGHT 

ESQ 

ENGINE -SPEED SENSOR OUTPUT 

RHD 

RIGHT-HAND DRIVE 

EZK 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

RL 

REAR LEFT 

FA 

FRONT AXLE 

ROW 

REST OF WORLD 

FCU 

FREQUENCY CONVERTER UNIT 

RR 

REAR RIGHT 

FL 

FRONT LEFT 

SA 

SAUDI ARABIA 

FOG 

FOG LIGHT 

SCS 

COMBINED STEERING COLUMN SWITCH 

FR 

FRONT RIGHT 

SS 

SPEED SENSOR 

GP 

GROUNO POINT 

TE 

TERMINAL 

HCS 

HEADLIGHT CLEANING SYSTEM 

USA 

USA 

HF 

HIGH FREQUENCY 

WL 

WIRING LOOM 

IC 

INSTRUMENT CLUSTER 

WP 

WELD POINT 

LED 

LIGHT-EMITTING DIODE 

WW 

WORLDWIDE 

LF 

LOW FREQUENCY 




M 061 ENGLAND VERSION 

M 139 ADJUSTABLE SEAT HEATING SEAT LEFT 

M 193 JAPAN VERSION 

M 195 TELEPHONE PREPARATION CELLULAR 
{MOTOROLA} 

M 20B TRAILER COUPLING 

M 215 SAUDI-ARABIA VERSION 

M 249 AUTOMATIC TRANSMISSION 

M 261 OUTSIDE MIRROR FLAT PASSENGER'S SIDE 

M 340 ADJUSTABLE SEAT HEATING SEAT RIGHT 

M 383 SPORT SEAT LEFT 

M 387 SPORT SEAT RIGHT 

M 479 AUSTRALIAN VERSION 

M 481 TRANSMISSION 

M 484 USA VERSION 


LUMBAR SUPPORT SEAT RIGHT 

ALARM SYSTEM WITH CONTINUOUS T0N3E (SWITZERLAND) 
OUTSIDE MIRROR KONVEX PASSENGER'S SIDE 
SEATING POSITION CONTROL COMFORT SEAT LEFT 
SEATING POSITION CONTROL COMFORT SEAT RIGHT 
USA - CANADA VERSION 
AIRBAG 

ADD. AIR CONDITIONER (INCREASED E0G3LING CAPACITY) 

REAR FOG LIGHT 

LUMBAR SUPPORT SEAT LEFT 

HIGH MOUNTED STOP LIGHT 

TELEPHONE PREPARATION C-NETWORK 
(PHILIPS) 

M 650 ELECTRIC SUN ROOF 


M 

513 

M 

525 

M 

528 

M 

537 

M 

538 

M 

553 

M 

562 

M 

570 

M 

576 

M 

586 

M 

602 

M 

612 



H 


J 


K 


L 


M 


N 


0 


14 
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1 


Wiring 


Wiring Diagram Type 928 GTS 

Model 94 


Coordinates 


Sheet 1 

1 

- 10 

Lights RoW 

Sheet 2 

1 

- 10 

Lights USA 

Sheet 3 

11 

- 20 

Body 

Sheet 4 

21 

- 30 

Instrument Cluster and Sensor 

Sheet 5 

31 

- 40 

Engine Cooling, Heater, Air Conditioner 

Sheet 6 

41 

- 50 

Outside Mirror, Power Seat 

Sheet 7 

51 

- 60 

Seat and Mirror Memory 

Sheet 8 

61 

- 70 

Radio, Telephone 

Sheet 9 

71 

- 80 

Antilock System, Airbag, Porsche Lock 
Differential, Trailor Coupling, Brake Pad 
Indicator 

Sheet 10 

81 

- 90 

Motor, Fuel and Ignition, Cruise Control 

Sheet 1 1 

91 

- 100 

Alarm System, Central Locking System, 
Inside Lights 

Sheet 12 

101 

- 110 

Central Electric 

Sheet 13 



Constr. Components 

Sheet 14 



Plug Connections, Ground Points, 


M-Numbers, Abbreviations 


USA: For vehicles with V.I.N.s from WPO AA2 92 RS 82 0061 to 
WPO AA2 92 RS 82 0079 use the wiring diagram model 93/2. 


Wiring Diagram 97 - 459 


Wiring Diagram Type 928 GTS 

Model 94 


The wiring diagram comprises of 12 individual wiring diagrams, 1 sheet construction components 
and 1 sheet plug connections, ground points, M-numbers and abbreviations. They are subdivided 
into coordinate fields. 

Each individual wiring diagram comprises a part of the central-electrical system within a dash-dot 
frame. 

This part of the central-electrical system shows all the lines and relays required for the individual 
wiring diagram. 

The ground-connecting points are designated with "GP" and their location is shown in a vehicle 
diagram. 

The 10-pole plugs on central electrical system are clipped together from 3 parts. 
Part 1, with the cast-on fastening pin, is the "initial element". 
Parts 2, is the "module element". 

Both parts are identified by the digits 1 5. 

Part 3 is a "coding element". 

The designations of the plug connections in the wiring diagram for central electrical system refer e.g. 
from A 11 15, to the "initial element", from A 21 25 to module element. 
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928 b I S MUULL 94 SHEET 1 

LIGHTS ROW OUTSIDE 


1 


8 


10 


B 


D 


H 


K 


SIDE TURN SIGNAL RIGHT 


POTENTIOMETER FOR 
HEADLIGHT VERTICAL AIM 
CONTROL 


HEADLIGHT 
ASSEMBLY RIGHT 


TURN SIGNALS 


SIDE MARKER LIGHT 


FOG LIGHT 


ADDITIONAL 
HIGH BEAMS 



ADDITIONAL 
HIGH BEAMS 


FOG LIGHT 
SIDE MARKER LIGHT 

TURN SIGNALS 


HEADLIGHT 
ASSEMBLY LEFT 


SIDE TURN 
SIGNAL 


TURN - jk ' l m >i 1 — 


gp xn 


GP VU1 


B 


D 


H 
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97-461 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


CR = GREY 


BR = BROWN 


BL = BLUE 


WIRING 9 7 


H 


J 


K 


L 


M 


N 


0 


1 CLOCK 


BULB CONTROL UNIT 


TAIL LIGHTS RE CHT 


REAR FOG LIGHT 
SIDE MARKER LIGHT 

TURN SIGNALS 


STOP LIGHTS 


BACKUP LAMP 


BACKUP LIGHT 
SWITCH (M481) 



STOP LIGHTS 


TURN SIGNALS 

SIDE MARKER LIGHT 
REAR FOG LIGHT 


GP GROUND POINT 
WL WIRING LOOM 


TAIL LIGHTS- LEFT 


1 


8 


10 


H 


J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 
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928 b I S MUULL 94 

LIGHTS USA OUTSIDE 


SHtL I 2 


1 


8 


10 


B 


D 


H 


K 


SIDE MARKER 
LIGHT RIGHT 


HEADLIGHT 
ASSEMBLY RIGHT 


TURN SIGNALS 


CONCEALED 
HEADLIGHT 
MOTOR 



TURN SIGNALS 


SIDE MARKER 
LIGHT LEFT 


GP XII 


GP VIII 


B 


D 


H 


K 
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97-463 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YECZ_LOW 6R = GREY BR = BROWN BL = BLUE 


WIRING 97 



BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 
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928 b I S MUULL 94 S'Htt 

BODY 


3 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


B 


C 


D 


E 


H 


J 


K 


HEADLIGHT WASHING 
FLUID PUMP 


WINDSHIELD WASHING 
FLUID PUMP 


HEATED SPRAY 
JET RIGHT 


HEATED SPRAY 
JET LEFT 


MOTOR SUN 
ROOF 
[M650I 


POWER WINDOW REGULATOR 
MOTOR DRIVER'S SIDE 


PI 
F 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
DRIVER 


REAR WINDOW 
WIPER SWITCH 


STEERING IGNITION LOCK 


WIPE/WASH SWITCH 



WINDSHIELD WIPER MOTOR 


Y Y Y Y 


TWO- TONE HORN 


TWO- TONE HORN 


B 


D 


H 


J 


K 
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97-465 


BK = BLACK 


WT = WHITE RE = RED EN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE 


WIRING 9 7 


r R WINDOW REGULATOR 
3TQR DRIVER'S SIDE 


H 


J 


K 


L 


M 


N 


0 


PUSH BUTTON SWITCH 
FOR POWER WINDOW 
DRIVER 


PUSH BUTTON SWITCH 
FDR POWER WINDOW 
PASSENG. SIDE 


POWER WINDOW REGULATOR 
MOTOR PASSENGER'S SIDE 



REAR WINDOW 
WIPER RELAY 


REAR WINDOW 
WIPER MOTOR 


MARKED 

]S ARE WIRING LOOM 3 


GP X' 7 
GP Xfl 


gp vm 


H 


J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


6N = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 
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928 b I S MUULL 94 

INSTRUMENT CLUSTER AND SENSOR 


SHLLI 4 


B 


D 


E 


H 


J 


K 


21 


22 


23 


24 


25 


27 


28 


29 


30 


CONNECTION MIRROR 
DRIVER'S DOOR 


OUTSIDE 
TEMP. SENSOR 



0.5 VI 


RESISTOR 
INSTRUMENT LIGHTS 


STARTER INTERLOCK S 
BACKUP LIGHT SWITCH 


'WITCH 
M249 


0.5 VI 


SWITCH ODOMETER 
RESETTING RDW 


INSTRUMENT CLUSTER 


SENSOR - OUTSIDE TEMPERATURE 
SENSOR - FUEL LEVEL 
SENSOR - COOLING WATER TEMPERATURE 

TERM. 58 D 
TERM 61 (CARGO-) 
OIL PRESSURE SWITCH 
CHARGE AIR PRESSURE 
SENSOR - OIL PRESSURE 
BRAKE PAD 1 
L-JETRONIE 
TERM. TD 
SPEED 

TRAILER TURN SIGNAL 
SENSOR - GROUND 
TURN SIGNALS 
HIGH BEAM 
TERM. 15 (CARGO ♦) 

PSD - WARNING FUNCTION 
FAILURE SIDE MARKER LIGHT 
TIRE PRESSURE 
PORSCHE LOCK DIFF. - FUNCTION 
WASHING FLUID LEVEL 
CENTRAL LOCKING SYSTEM 
AIRBAG 
PARKING BRAKE 
STOP LIGHT SWITCH 
FAILURE STOP LIGHT 
COOLING WATER LEVEL 
COOLING WATER PRESSURE 
OIL LEVEL 
TOOTHED BELT TENSION 
ABS 

BRAKE FLUID 
BRAKE PAD 2 

TERM. 
TERM 
TERM 
TERM. 
TERM. 15 
TERM. 15 


BUTTON (TOP) 
BUTTON (LOW) 
BUTTON (PRESS) 
DIAGNOSIS L 
DIAGNOSIS ON/OFF 
DIAGNOSIS K 
SEAT BELT WARNING 
SPEEDOMETER RESET 
BUTTON (PULL) 

MALFUNCTION INDICATOR LAMP 
SIDE MARKER LIGHT 
SWITCH STEP P 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 
SWITCH STEP 


SPEEDOMETER 'A' DIGITAL OUTPUT 
V-SWITCH (BUZZER OUTPUT) 

CAT 

SWITCH STEP (SU/58) 

TERM 58 
BUZZER CONTACT 


TTT 

UNMARKED LEADS 
ARE WIRING LOOM 3 



B 


SPEED WARNING BUZZER 
IM215) 


INFO SWITCH 


D 


H 


J 


K 
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97-467 


BK = BLACK 


WT = WHITE RE = RED EN = GREEN YE = YELLLT— W ER = EREY BR = BROWN BL = BLUE 


WHRING 97 


H 


J 


K 


L 


M 


N 


0 


STARTER INTERLOCK SWITCH 
BACKUP LIGHT SWITCH M249 


TOR SWITCH 
FLUID 


SWITCH 

ODOMETER 

RESETTING 


CONNECTING POir — JT 
| | CONNECTION WIT H FIELD DATA 


GP GROUND POINT 


SEAT BELT 


RELAY SOCKET ONLY FOR LEHD 
TIMING RELAY (M215.MS53) 



21 


22 


23 


24 


OIL LEVEL SWITCH 


26 


. COOLANT TEMP. 
SENSOR 


OIL PRESSURE 


27 


CATALY~ TIC CONVERTER 
MONITORS (M193) 


28 


29 


30 


H 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE VI = VIOLET PK = PINK 


WIRING [-DIAGRAM 97-467 


ENGINE COOLING, HEATER, AIR CONDITIONER 
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97-469 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


WIRING 97 



K 


L 


M 


N 


0 


THERMO SWITCH 
EVAPORATOR 
FREEZING PROTECTION 


CIGAR LIGHTER 


\S BR 


BLOWER SWITCH 


REAR WINDOW 


OFF 2.0 BAR 

ON 23 BAR 

OFF 32 BAR 

ON 26 BAR 


ON 18 BAR 
OFF 14 BAR 



RADIATOR FAN 1 


RADIATOR FAN 2 


THERMOS WITCH 
COOLING WATER 


CONTROL UNIT 
FRESH AIR REGULATION 


H 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


ER = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK - PINK 


WIRING DIAGRAM 


97-469 


bIS MULILL S>4 SHLLT 6 

OUTSIDE MIRROR. POWER SEAT 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


B 


0 


E 


H 


J 


K 


MIRROR 
PASSENGER'S SIDE 
(M261, M528I 


F 



T36 


0.5 BR 


0.5 BR 


0 5 BR 


0 5BK 


0 5 RE 


CM, 


0.5 BL 


0 5 WT 


»> 
-> 
■> 


0 5 GR/GN 


0.5 GN 


5 0.5 WT 


3 0.5 WT 


1 0.5 BL 


CONNECTION 
MIRROR 


T4 


12 

8@ 


13 


14 


T T 


WL 167 


CONNECTION POWER 
SEAT RIGHT 


10 BR / 


in 
© 


0.5 GR/GN 


CHANGEOVER SWITCH 

R — 

L 


it? 


26 


CO 


E 31 CPS 


T22 


WL 3 


0.5 GR/GN 


JL gpv 

0.75 WT/RE 


10 BR 


T3 


05GN 


0.75 GN/RE 


0.5 BL 



0.75 YE 


MIRROR SWITCH 


Y2+ 
4 


71 


Xl 


I 


0 75 BK 


~1 


0 75 BR 


0.5 WT 


0.5 WT 


> > 



O 


LTI 
O 


© 


3 

1/1 

o 


& T6 


1 


6P V 


WL 167 


S 


T37 I 


o o o o o 


q: 
d 


Q 

O I— 


*- rrt fM -t 


KH>| 


LTI 
O 


in 
o 


o 


DISCONNECTING POINT 
MIRROR 



MIRROR 

DRIVER'S SIDE 


Q_ 

UP 


B 


D 


30 
— *■ 


40 


22 


15 


23 

■+3 


P14 


SEAT CUSHION 
HEIGHT CONTROL REAR 



SEAT CUSHION 
HEIGHT CONTROL FRONT 




44 


CENTRAL ELECTRIC 


Kt2 


6P V 


I 


2.5 BR 


10 GN 


GP V |— o I 


2.5 YE/RE 


2.0 BR 


10 BK 


15 RE 


T21 


14 


O 
<■ 
<■ 
<■ 
<■ 

<■ 



■ ■ 






n 








: i 

■ J a 

5 

1 : 








■> 3 ; 








.i i 










E : : : . 










■ "I 


SEAT HE * T 
POWER SE A 

INVERSELY 
WITH LEFT 


WL 227 



WL 227 


ll 

| 2 0 BR 1 

4 

1 10 BK 

2 

1 15 RE 



SPORT SEAT 
(M383. M387) 


o 


(Si 


2-WAY SWITCH ' 


1.5 BK/GN 


15 BK/V1 




WL 227 


T2&™ 


SEAT CUSHION 
HEIGHT CONTROL REAR 



SEAT BACKREST 
CONTROL 


15 GR/YE 


/J\ /ji /J\ /J\ /Ji /*\ 

LL«_LLJ 


1 2 


t 


15 BR 


15 RE 


4 5 6 


2-WAY SWITCH 


15BK/EN 


t 


1SBK/Y1 



WL ON SWITCH 


t 


IS BR 


15 RE 


e 


CONNECT — ION POWER 
SEAT LEFIFT 



WL 343 
NOT APPLICABLE WITH M139 
M340, M586, MSB 


SEAT LUMBAR IM586) 
HEIGHT CONTROL (M513) 



15 BK/GN 


15 BK/VI 


SEAT LUMBAR [M586I 
CURVE CONTROL IM513J 



15 GR 


15 BK/GR 


WL 337 
M340. t 


H 


K 


Printed in Germany - XXXII , 1993 


97-471 


BK = BLACK 


WT = WHITE RE = RED GN = GREEN YE = YELLOW GR = GREY BR = BROWN BL = BLUE V 


WIRING 97 


H 


J 


K 


L 


M 


N 


0 


ADJUSTABLE SEAT HEATING 
(M139. M340) 


CONNECTION POWER 
SEAT RIGHT 


DELAYING RELAY 


BACKREST 


SIDE ELEMENTS 


- ST ANDARD LEFT 



WL 337 WITH M139, 
M340. M513. M586 


CZ] CONNECTING POINT 

| | CONNECTION WITH FIELD DATA 

GP GROUND POlfwT 

WL WIRING LOOKT 


H 


J 


K 


L 


M 


N 


0 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


BK = BLACK 


WT = WHITE 


RE - RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRING DIAGRAM 


97-471 


y^b b I MUULL 94 SHLt I / 

(M537, M538) SEAT AND MIRROR MEMORY 



Printed in Germany - XXXII , 1993 


97-473 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW"—" 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VI 


WIRING 9 7 


H 


J 


K 


L 


M 



0.75 BR/BK 


CONNECTION SEAT BACKREST 

\S YE/BL 15 YE/BL 


LUMBAR SUPPORT HEIGHT 



CONNECTWG POINT 
CONNECTION WITH FELD DATA 
GP GROUND POINT 
Wl WIRING LOOM 


CONNECTION SEAT BACKREST 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


H 


J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = REQ 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRING DIAGRAM 97-473 


yZ8 bib MUULL ^4 SHLtl' 8 


RADIO, TELEPHONE 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


B 


D 


H 


J 


NOT M331 
SUPPRESSOR 


\y ROOF ANTENNA 

NOT WITH M612 
OR M614 


ONLY 

BLAUPUNKT 


10 WT 


ROW 
M334*M692 

CD - CHANGER 



I 


2.S R£ 


INTERFACE 


< ; ; 


I* 


ANTENNA 

Extension wire 


PLUG IB - BLACK 




RAi3ld:AN0 (r&-iPLAtffi 


ROE I 


flat 


~~ Tf TUTTiFT 

• o tr- oo i- *o in S? 


928.645.450.00 
M692 


USA 
M33VM692 
CD - CHANGER 


r 


CONNECTION 
6-WIRE 


RADIO-BOOSTER 


, f::mm 


9 



ALARM CONTACT 
! RADIO SUPPORT 
BLAUPUNKT- 


ALPINE: 
IN UNIT 


IN 

>AME 


C O BR 


I 


WL3 


GP V 


NOT M334*M692 


4 


J _.u 


CONNECTION 8-WRE 
RAQO - CD - CHANGER 


Si 
3 


-A- 


FOSTER 


LEFT: 


* . - 


'§*'i i 'iT'i* 


WL 167 LEFT 


FRONT LEFT 

HIGH RANGE 
RADIO SPEAKER 


MIDDLE RANGE 
SPEAKER 


si 
in 


* > 

i-i > 


15 GN 


T6 


1.5 BR 


15 YE 


15 BR 



SEPARATING FILTER 
DOOR LEFT 


1/1 


3 

Ln 


2 

T22^ 
5 


ESS 1 

11 1 1 I !■ I I.. J 


LSI 


WL 4 



ai 


WL 167 RIGHT 


EH— i 


1.5 ON 


5 BR 


1.5 YE 


15 BR 


SEPARATING FILTER 
OOOR RIGHT 


CONNECTION PLAN BOOSTER 


SPEAKER PLUG 
DEEP RANGE TUNER 

left raiow 


SPEAKER PLUG 
DEEP RANGE TUNER 
RIGHT REE 



PRE-A/"FUHER IFUT 
LF-WRE 


QTJNECTDJ PLUG &-PIN 


DEEP RANGE 
SPEAKER 


REAR LEFT 


MIDOLE RANGE 
SPEAKER 


HIGH RANGE 
RADIO SPEAKER 



FRONT RIGHT 


HIGH RANGE 
RADIO SPEAKER 


MIDDLE RANGE 
SPEAKER 


<- 


WL 69 LEFT 


15 VI 


15 BR 


* > 
- > 


IS GN 


15 Bfi/WT 


WL 69 RIGHT 


1.5 VI 


15 BR 


A 


DEEP RANGE 
SPEAKER 


REAR RIGHT 


MIDDLE RANGE 
SPEAKER 


15 GN 


15 BR/WT 


< +- 

< - 


HIGH RANGE 
RADIO SPEAKER 


SPEAKER PLUG FRONT LEFT 
WT 


SPEAKER PLUG FRONT RIGHT 
BLACK 



SPEAKER PLUG REAR REHT 
RED 

SPEAKER PLUG REAR LEFT 
YELLOW 


I I CONNECTING POINT 

CONNECTION WITH FIELD DATA 
GP GROUND POINT 


B 


0 


H 


J 



ONLY M331 
PLUG BRIDGE 



TELEPHONE RECEI\ 


P 


i : 


NOT CONTAINED 


F24 


30 

BOOSTER 
15 A 

-EEh 


21 


TERM. 15 


CENTRAL 


MULTHEAO m 8 WIRE 


SEPARATE CARD READER 
NOT WITH M614 



TELEPHONE REC 
NOT WITH Mf 


K 


Printed in Germany - XXXII , 1993 


97-475 


BK = BLACK 


WT = WHITE 


RE - RED 


GN = GREEN 


YE = YELLOW 


GR = DREY 


BR = BROWN 


BL = BLUE 


WIRING 9 7 


H 


J 


K 


L 


M 


N 


0 


NOT M331 
SUPPRESSOR 


ONLY M331 


COMBINECD RADIO AND 
TELEPHQSTNE ANTENNA 



COMBINED RADIO AND 
TELEPHONE ANTENNA 


INT 

IH FIELD DATA 


RADIO ANTENNA INPUT 


SEPARATE CARD READER 
NOT WITH M614 


TELEPHONE RECEIVER 
NOT WITH M614 


SPEAKER 
(FREE-HANDED SPEAKING) 


MICROPHONE 
(FREE -HANDED SPEAKING) 


8 


H 


J 


K 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRING DIAGRAM 97-475 


9^8 b IS MUULL 94 biHLL I 9 

ABS, AIRBAG, PORSCHE LOCK DIFFERENTIAL, BRAKE PAD WEAR INDICATOR TRAILER COUPLING 


B 


D 


H 


J 


K 


71 


72 


73 


74 


75 


76 


77 


78 


79 


80 


ABS - ANTILOCK SYSTEM 


AND 


PSD - PORSCHE LOCK DIFFERENTIAL 


SOLENOID VALVE 


AIRBAG DRIVER'S SIDE 


HYORAULIC UNI I 
ABS 



PUMP RELAY 


GP vm 


B 


D 


H 


J 


K 


Printed in Germany - XXXil . 1993 


97-477 


BK = BLACK 


WT = WHITE 


RE = REO 


ON = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


WIRING 9 7 



BK = BLACK 


WT = WHITE 


RE = RED 


ON = GREEN 


YE = YELLOW 


GR = GREY 


BR = BRQWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRING DIAGRAM 


97-477 


928 bI S MUUtL 94 SHtL I 10 

MOTOR. FUEL AND IGNITION, CRUISE CONTROL 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


B 


C 


D 


H 


J 



RIGHT 

IGNITION COIL 


LEFT 

IGNITION COIL 


HALL SENb 


CONNECTING POINT 
CONNECTION WITH FIELD DATA 
GP GROUND POINT 


BATTERY 


STARTER 



CRUISE 

CONTROL SWITCH 


CONTROL UNIT 
CRUISE CONTROL 


CLUTCH SWITCH 
(M481) 


BRIDGE 
(M249t 


CYLINDER 
1 


B 


D 


H 


J 


K 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


6ft = GREY 


BR = BROWN 


Printed in Germany - XXXII . 1993 


97-479 


BL = BLUE 


WIRING 97 



J 


K 


L 


M 


N 


0 


RIGHT 

IGNITION COIL 


LEFT 

IGNITION COIL 


HALL SENSOR KNOCK SENSOR 2 KNOCK SENSOR 1 

l 


T IGNITION 
L STAGE 


GP Wl 
GP N^'^ll 


MASS AIR FI OW SENSOR 



81 


82 


83 


84 


85 


SHIFT VALVE 
RESONANCE FLAP 


86 


TANK VENT 


87 


TEMPERATURE SENSOR 
DOUBLE NTC 


88 


POTENTIOMETER 
NOT APPLICABLE 
WITH CAT. CONV. 


89 


HEATED CZl^XYGEN SENSOR 
ONLY WIT H [AT. CONV. 


90 


CENTRAL ELECTRIC 


IINTANKJ 
FUEL PUMPS 


CYLINDER 
7 


CYLINDER 
2 


CYLINDER 
3 


CYLINDER 
5 


IDLE SPEED 
CYLINDER POSITIONER 
8 


10 



J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRL. M DIAGRAM 


97-479 


bIS MUULL ^4 SHLL I 11 

ALARM SYSTEM, CENTRAL LOCKING SYSTEM INSIDE LIGHTS 


B 


C 


D 


H 


K 


91 


92 


93 


94 


95 


96 


97 


98 


99 


100 


LOCK CYLINDER FOR 
DRIVER'S DOOR 


DRIVE CENTRAL LOCKING 
SYSTEM DRIVER'S DOOR 


LOCK CYLINDER FOR 
PASSENGER'S DOOR 


DRIVE CENTRAL LOCKING 
SYSTEM PASSENGER'S DOOR 


TAILGATE LOCK 


ALARM SYSTEM 



rrr 

UNMARKE=D LEADS 
ARE WtRH^JGLOOM 3 


DOOR CONTACT 
ENGINE HQOD 


DOOR CONTACT LEFT 


GLOVE BOX LAMP 


DOORCf TACT RIGHT 


DOOR CONTACT FOR 
GLOVE-BOX LAMP 


CENTRAL LOCKING 
BUTTON. BUTTON PANEL 


DOOR CONTACT SWITCH TAILGATE 


B 


D 


H 


K 


Printed in Germany - XXXII . 1993 


97-481 


BK = BLACK 


WT = WHITE RE = RED EN = GREEN YE = fELLOW GR = GREY BR = BROWN BL = BLUE 


WIRING 9 7 


H 


J 


K 


L 


M 


N 


0 


ALARM SYSTEM 


ALARM-PRIMED 
INDICATOR LAMP. 
DRIVER'S SIDE 


FLOOR LAMP 
DRIVER'S SIDE 


FLOOR LAMP 
PASSENGER'S SIDE 


ALARM-PRIMED 
INDICATOR LAMP. 
PASSENGER'S SIDE 



PASSENGER'S SIDE 


DOOR CONTACT SWITCH TAILGATE 


TAILG. UNLOCK. 
SWITCH 


INSIDE LIGHTS 
TAILGATE II 


INSIDE LIGHTS 
TAILGATE I 


INSIDE LIGHTS ROOF 


11 


H 


J 


K 


L 


M 


N 


0 


BK = BLACK 


WT = WHITE 


RE = RED 


GN = GREEN 


YE = YELLOW 


GR = GREY 


BR = BROWN 


BL = BLUE 


VI = VIOLET 


PK = PINK 


WIRING DIAGRAM 


97-481 


V^b b I b' MUUtL 94 

CENTRAL ELECTRIC 


SHEET 12 


A 

B 

C 

D 




H 








E 

F 

G 

J 

K 




Printed in Germany - XXXII , 1993 


97-483 


WIRING 9 7 


H 


J 


K 


L 


M 


N 


0 


— H 


— K 


S 2 £ S 2 2 ^ 

f i *| *>« f C «T a" C 



t| [a| If] N H [a 

f ml 


L3 


-1 

IP t 


^| » j P | * j *| R | -0 "| a | a | 



101 


3 


IB. I 

|B»I 
IB*) 


(M 


UJ 


(7) 1/3 


a 3 55 


3 s 


3 

si 


ft 


Ml 

REAR WINDOW DEFOGGER 


DAYTIME RUNNING 
LIGHT 



SC d r in 
i I n S CO 

" X X 



X 

SUPPLY 


XI 

WIPER INTERMITTENT 
EONTRQL 


XII 

FRESH AIR BLOWER 




8 S a a 

- - - g 


s 

_L 



XIX 

FCU 


XXI 

SUPPRESSOR 


XXI! 

Dl 




o 



CO 


3= * 


-f r- Lit U"! 

a x > 


8 

rxi 


M 
M 

> 

3 


> 


8 

<N IT, ^ 

7n ui 

3 f! * 

(/> V3 > 


IV 

FOG LIGHT 


V 

STARTER 


VII 

HEADLIGHT CLEANING SYSTEM 





El 


a VD jg 

a 1 o. 


1 


P £ 

.-J 
CO 


XIII 

FLASHER 


XIV 

DEF 


XV 

ABS (M593I 


XVI 

TWO-TONE HORNS 




8 


3 


: I 


H20B DNLY 



± 


to 


1 


CO 
<N 

3 



IP fC 

g o 

K 


XXIII-XXIV 

LIGHT COMBINATION RELAY 


XXV 

MULTIPDRT FUEL INJECTION 




r 


r- 


in 
d 


3 a 



3 3 


IS 



(M193. M553I 

"I FOR ROW 
A BRIDGE 30-87 


XVII 

KICKDOWN 



JQ *° ?= jq H R gj 


-r 5- 


Lrt 
CO 


XXVI 

fuel pump 



XVIII 

BACKUP LIGHT (M249) 



± 


xxin-xxiv 


XXII- 


XXII— 

VI 56. XXII- 


SLAb.39 
SLAD.39 
XV 87 

V 15 
-XXIV 30b 
S-AD44 
St AD. 40 
XK T 
W25 
-XXIV 56b 

u n 

SlU) LI 


GROUND ABS 


SKJUND LIGHT COMBMATION 


^ p s a p pa 

5 5 3 5 5 3 5 

i/i i/i Ci R ^ 


g g R 

5 ISI 

K R ui 


P 

o 


tri m to 
(M (M _ 

13 u. _L 


d 

ISI 


CD 

3 

05 


Hi. 



fT pf p voT 


Jill ijjjjj 


5 c# B ^ 

^ iTJ 51 


! i «t i A 





11 


□ — |K27 I 
0^ HGA2 |F5S I 


O^ HM5 |K26~| 



0 — 10T7 |EBB~| | 
C^- lK26 I ' 



D^ HE43 |L75 1 



0 — |g |K2S I 


102 


103 


104 


105 


106 


107 


108 


109 


<4 i *T »I sT aY sT »T | 


csT pT idT ST riT P3T 


u 


J 


A ft A 


CM 


CM (N fSI 


H 


K 


L 


M 


N 


0 


110 


12 


WIRING DIAGRAM 97-483 


bib MUULL ^4 SHLL I M 


CONSTRUCTION COMPONENTS 



A 

B 

C 

D 

E 

F 

G 

H 

J 

K 



CONSTRUCTION COMPONENTS 






















POSITION IN 
VEHICLE 
LHD RHD 

NOTE 


FIELD IN 
WIRING DIAGRAM 


nFClftMATiriM PI IMfTlflM 

POSITION IN 
VEHICLE 
LHD RHD 

NOTE 


FIELD IN 
WIRING DIAGRAM 


[ 



ABS/PORSCHE OIFFER LOCK CONTROL UNIT 

r -J ' J LJIXhJLI IL \jl\ 1 Llx LULh LUli 1 IxUL VI il 1 



IN DRIVER'S FOOTWELL ON SIDE 

Ml Ul XI Y L IX *J 1 UU 1 VV LLL Ull <JLUL 

□ J 71-72 


HA7ARI") 1 JfiHT SWITCH 

1 \t\^.t\\\\J LlUI 1 \ OWII Lll 


8rl 

ARCIVF iCiNITICJN 1 OfK 

AIJLI V L 1 LJI il 1 LLJIi LUL 1 \ 

HJ 1 

] I J i 


"s 



ABS/PORSCHE DIFFER LOCK CONTROL UNIT 

nuj' ■ ui> Jk i iu lj*i i i_ix. luli > lum i i\uu Uiii i 


7cQ 

ABOVE CENTRAL ELECTRIC 

DJ 71-72 

LJ J / I / mmm 


HFATFD OXYGEN SFNSOR 

l IL~ 1 L.U LI f\ 1 LlLll JLM JUI\ 



CIN CATAl Y7FR 

Lli 1 L i \ 1 nL 1 J_L^Pl 

0 90 


_s 



ALARM-PRIMED INDICATOR LAMPS 

12tiK/R 

l£.LJIX f IX, 

l2hK/R 

1 riL,Ui w i\ 

IN PLJSH-RUTTON 

111 1 LJ-Jl 1 UU 1 1 KJl 1 

MP 919? 


hfadi ifiHT vFPTirii aim rnwTRni 


10pK 

IN THF HANflRRAKF COVFR 

111 MIL. 1 l/"M lLJL)r\ Ml \ l_ LUVLrV 

Ai. A 6 7 

/ \ I , f \ Kit ' 


_s 



ASHTRAY LIGHT 

9dN-0 

'Ull U 

9dN-0 

/Ul i KJ 

IN CENTRE CONSOLE 

GH 31 


HFAni IfiHT WA^HINn Fl HID PUMP 

TILrVULIUIII ii riOl HllU 1 l_UIU rUI lr 

Art 

fir I 

ULL 

IN WHFFl HCIllSllNCi FRCINJT RlCiHT 

111 Til 11_l_L I iLJvJOl 1 1LJ 1 r\kJl^p| 1 rVIPLJl 1 i 

0 11 


s 



AULU'RATINti SENSOR 

lOeQ 

IVt K]L 

10eQ 

UNDER THE LEFT SEAT 

LPIXLfL^ 1 1 IL L LI 1 JLH 1 

K 73 


tNFO SWITCH 

\W\ LI J VV M Lll 



CIN STFFRlNCi WHFFl 

Lli 1 O IL.L.JA11 iLJ W 1 IV- L.L— 

E 30 

L Jv 


J 



AIR CONDITIONING SYSTEM CONTROL UNIT 

8rN-0 

UL 11 U 

8rN-0 

IN HFATFR BOX 

111 i ll_ fX 1 LIX L*U/X 

AR ^-Hfi 

r\L* -**t JU 


[WSIEIF TFMP SENSOR 

7rN 

7rCI 

IN THF CENTER fClNS^CII F NFXT TCI THF VFNTII ATICIN 

111 MIL, L.L.I1 1 l_r\ LUIioULL, IlLA 1 1 KJ MIL f Ln 1 ILr\ 1 IUI* 

B 32 33 

VJ J i-,J J 


T 



BATTERY 

I7d-e P 

17d-e P 

W Li k_ 1 

UNDER THE SPARE WHEEL 

UMULIX J 1 ll_ Jl rXIXL li I IL 

f 82 


INSiriE 1 ICIHTS RCIClF 

IIYOIUI- LlUI 1 1 O IaUUJ 

10nN-fl 


n ns;F Tn sun vkfir 

LLUOL 1 LJ OLII1 V lOUrs 

P 99.100 


T 



BOOSTER 

IIpK 

1 Id \ 

11eR 

UNDER THE COVFR ON PASSENGER'S SIDE SILL 

UMULIX 1 1 IL. Lv i Ll\ Uli I rl^ULHULI \ %j UIUL tJILL 

GH 66. fi 1 ^ 

Lll 1 UT r U J 


iwsiciF i iGHTS tan hate i 

IINjIUL LlUI 1 1 o 1 MtLUrt 1 L 1 



ON T All CiATF 

Uli i rllLLJjx 1 L. 

0 99 100 


J 



BRAKE PAD WEAR INDICATOR 



AT EVERY WHEEL 

□-H 79 80 


INSIDF 1 IdHTS TAIITiATF 11 

IliOIUL LlLtl 1 1 J 1 niLUn 1 L II 



nw TAH CiATF 

N 99 100 


J 



BLOWER FINAL STAGE 

1rM 

il. i i 

1cM 

■l j i 

ON HEADLIGHT RIGHT 

UJI ■ JL n U L. IUI 1 1 IMUI 1 1 

0 39 40 


INSTRIIMFNT CI USTFR 




A-C 22-30 


J 



BLUWtR MSIDE SENSOR 

8cM 

8cP 

UH 

IN CENTRE CONSOLE 

111 LL.I1 1 IVL. LUI i^ ULL 

AB 33 34 

nU J J, Jt 


INCIICATflR SWITCH RRAKF Fl llin 

IliLJlL r\ \ ur\ JVYI 1 l1 1 Ur\r\r\L- 1 LULU 



IN RRAKF Fl UlFI RFSFRVCJIR 

F 21 22 


T 



BLOWFR MOTOR 

7cL 

/ k.i— 

7cQ 

IN HEATER BOX 

111 1 IL ' ' 1 LIX UL* /X 

H 40 


IGNITION FINA1 STAfiE 

iLiiii \ iLiii I iiir^L o I riLiL. 

1dP 

1 LJ 1 

1dP 

DN HEADLIGHT LEFT 

Lll H 1 IL rXULIUI i 1 L L> 1 1 

F 82,83 


T 



BLOWER SWITCH FRESH AIR 

8c0 

KJK. LJ 

8cN 

IN THE CENTER CONSOl F ABOVF THE RADIO 

Ml 1 1 IL LLI1 1 Ll\ k.UI lOULL, nlJU V L 1 ( IL 1 XrlUlU 

JK 31 32 


ignition riRniiT criNTRni rriNTRni unit 

7rll 

/ UL 

7r1CJ 

CIN CCINTRCII UNIT rflNSCII F 

UIW LL/ll 1 l\UL LJIXI 1 LUIVOULL 

HJ 8182 

1 |J W 1 fKJ £— 


J 



BLOWER SWITCH ADDITIONAL 

AIR CONDITIONING SYSTEM 

8cN 

8c0 

\j l. lj 

IN THE CENTER CONSOLE ABDVE THE RADIO 

111 1 1 IL LLM 1 Ln LUM JULL, nUU I L 1 1 IL 1 \ i\ LJILJ 

G 37 38 

U J f ,JU 


KiCKnnwN sni FNnm vai vf 



ON GFARRDX 
Lll 1 ULAIMJU /\ 

AB 86 


J 



BUTTON PANEL AC SWITCH 



IN CENTRE CONSOLE 

(11 LLJl 1 l\L LUIi^ULL 

EF 31 32 


KICK-DOWN SWITCH 

IXILI \ LiLJ f V 1 l JVV 1 1 LI 1 



ClN ACCFl FRATC1R PFnAl 

Lll « fi LLLLLn * \ 1 LJI \ 1 l LJ J\L 

BC 8687 


T 



BACKUP LIGHT SWITCH 



ON GFARBOX 

Lll I UL. I T 1 l LJ KJ f\ 

P5 L12 


KNOCK SFNSOR 



flN FNGINF 

LM 81 

LI IUI 


J 



BULB CONTROL UNIT 

7cL 

7cQ 

ON PASSENGER'S PARCEL TRAY 

\J II 1 f 1 "i-J L. I 1 ^—1 L— 1 it 1 1 IP t ^ Lb 1 t \ f * I 

NO 1 

1 1U 1 


LICENSE PLATE LIGHTS 

LILLIiOL i L~ 1 L LlLil 1 1 O 

lUUJl LJ 

IUU11 KJ 

IN THE REAR BUMPER 

111 1 1 IL 1 X i_ ™ 1 \ UUt II L> 1 \ 

P 67 

1 PL/| * 


J 



CONCEALED HEADLIGHT LEFT 




A 7 


1 IdHTS CFNTRAI Fl FCTRIC 

lLUI 1 1 O L.L.IN 1 l\ r\L L_LI_L 1 TSlL 

L> LJI 1 

ULU 

UNFIFR THF Cil GVF RGX 

Ul iULI\ 1 1 1l_ LlL LJ V 1 KJKJ f\ 

LM 93 

LIP f J 


J 



CONCEALED HEADLIGHT RIGHT 



. 

A 4 


LOCK CYLINDER FOR PASSENGER'S DOOR 

LULIi L 1 LlllLJLlA 1 UfT 1 rAO >JLI ILILIA O LJLlLJr\ 



IN PASSFNGFR'S nnDR 

vii r n j jliiulr %j li li lj i \ 

C 9192 


T 



CONCEALED HEADLIGHT MOTOR 



AT LEFT HEADLAMP BODY 

/i| LLI ■ 1 ILMUIn'll II UUU 1 

A 5 6 


LOCK CYLINDER FOR DRIVER'S ODOR 



ON DRIVER'S DOOR 

Lll 1 UIM V Ll\ O LJ LdLJ 1 X 

A 91 92 

l\ J l| J L 


T 



CODING ELEMENT 

7dL 

7dU 

IN PASSENGER'S FOOTWELL 

111 1 m vULI "ULI i xJ 1 UL 1 1 1 1 LLL 

OP 83 84 

Ml L*_? ( L*T 


MFI IFTRflNlf CCINTRCII UNIT 

Ml 1 JL. 1 fMJIllL LUH 1 FSUL LJIll 1 

7dL 

/ UL 

7dQ 

/ LILdI 

IN PASSFNGFR'S FQGTWFI 1 ON CCJh— JTROi UNIT CONSOl F 

111 I f \ J JL-11LJL.I\ mJ) 1 UU 1 VVLLL LJI 1 LUI "i i l\UL LJ ill 1 LUI lJULL 

J 87 -89 

j k* f yj / 


J 



CLUTCH SWITCH 



AT CLUTCH PEDAL 

t \ 1 LLU 1 LI 1 1 L l\ L 

A 89 90 


MASS AIR FLOW SENSOR 

l if lwjkj r ill \ i i. \j ■¥ •JL'iiJLiM 

ULU LI 


RFFfJRF THF INTAKF MANIFOLD 

ULI Ul X L. 1 1 IL 111 1 nl\L 1 1 n 1*11 ULU 

OP 8^ 85 

Ul KJ *T 1 1 7 J 


_v 



COOLANT FAN FINAL STAGE 

1cN 

1c N 

IN ENGINE COMPARTMENT ON FRONT RIGHT END PANEL 

III LI 1U II 1 1— L, Ul If r\i \ II 1 L 1 1 1 1 1 J IMJl! 1 1*1 LJI If LI ^LJ * 1 11 ILL 

0 39 40 


MFM0RY SWITCH RIGHT 

l lL-1 ILU\ 1 O VV IJv.ll IMUI 1 1 

9rK 

9rR 

/ Lix 

IN PASSFNGFR'S EICIDR 

111 i rAOOL.llLJL.IXi sJ LJ LlUI\ 

A 5152 


V 



COOLANT FAN CONTROL UNIT 

10gK 

10eR 

IvL 1 X 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

•+J 1 lULI * 1 I IL v, \J 1 LI ^ Ul 1 1 i^vvLllULIt V s^lUU JILL 

MN 39 40 

1 HI J / f 1 V/ 


MFMnRY SWITCH 1 FFT 

9cR 

XLIX 

9rK 

J LI X 

ON ORIVFR'S DOOR 

LI 1 1 UIM VLI\ mJ UUUI\ 

A 59 60 


V 



CONTROL FOR ADDITIONAL AIR CONDITIONER 

12dN 

12dN 

ON SUPPLEMENTARY AIR CONDITIONING RIGHT 

KJl 1 \J\J 1 i L LI ILM 1 t \ 1 > 1 f \ II \ LLJl 1 LJ 1 1 (Ul 1111 Uj 1 \ 1 U 1 1 1 

EF 39,40 


MICRO SWITCH CENTRAL N0Z71F 

1 1ILI > LJ J Vl 1 1 LI 1 LLIl 1 ItrlL ■ iLlL LLL 

Ar-bN-D 

LI L Ul 1 LI 

ftr-hN-Q 

UL Ul 1 LI 

IN THE CENTER CONSOLE ABOVE Tl IE RADIO 

IIT II IL LLIl 1 LI V L Lll I <J U L L_ t f* UU TL II IL IUiUI D 

AB 37 

nu -j i 


V 



CONTROL UNIT AIRBAG 

8d0 

8d0 

IN CENTRE CQNSOLE 

ill LL11 1 nL LUI UUL L 

M-0 71 

f 1 L* t 1 


MOTOR POWFR WINDriW PASSFNGFR'S SlClF 

1 IU I Uh i UVi Ll\ VV II lUU W r r^OOi— MLlL-.r\ o oiljl. 



IN PASSFNGFR'S nnflR 

111 l rx O JLI iLiLrx o UuUfx 

N 11 

11 1 I 





CONTROL UNIT ALARM SYSTEM 

10cM 

10cP 

UNDER THE I EFT SE AT 

GH 92-96 


MOTCIR PflWFR WINDCIW CIRIVFR'S SIFIF 



ON DRIVER'S DOOR 

wl 1 Ul X 1 V L 1 X J KJKJ KJI \ 

F 11 

I i i 





CONTROL UNIT POWER WINOOWS. SUNROOF 

10eP 

10eP 

UNDER THE LEFT SEAT 

JK 14 


MOTOR SUN R0DF 

1 1LJ | Ul\ ^L*ll I\LJLI| 

11qN-0 

11QN-0 

IN ROOF 

III IX KJ 1 

E 11 





CONTROL UNIT CRUISE CONTROL 

6dQ 


IN DRIVER'S FQOTWFLL BELOW THE FOOT REST 

III I—J 1 Mil R hJ 1 LJLJ 1 II L L. L LJLL LJ » » 1 1 1 L 1 L< 1 1 XL 1 

AB 88 89 


MIRROR MFMORY CflNTRni UNIT 

1 NI\I\UI\ 1 IL.I IUI\ 1 LUIl i l\UL will 1 

7rQ 

/ L Op. 

7cl 

/ LL 

IN ORIVFR'S FODTWFl 1 ON SlOF 

111 LJIMtLIx sJ 1 UU 1 VYLLL LJI i OIUL 

fl 52-57 

U JmL J f 





CONTROL UNIT CRUISE CONTROL 


7dN-0 

IN Ct NTRL CONSOLE AT FRONT 

AB 88 89 


MIRROR ADJUSTMENT SWITCH 

1 1 1 1 \ 1 \LU \ ri LJ JL 1 0 II ILI i 1 J ti 1 1 L) t 

9cR 

LI X 

9cK 

/LJ X 

ON DRIVER'S DOOR 

Ul 1 Ul XI V LI X J LJKJ KJI X 

AB ^647 A 5556 

nU ~Klj~ 1 t n JJfJKt 





CRUISE CONTROL SWITCH 

8cP 

8cP 

KJ 1*. 1 

ON STEERING COLUMN 

Lr| I ^J 1 1 LLnM 1LJ k_ L- kJ 4 If I 

A 87 


OllTSlOF TFMP SEWSCIR 


2-3dD 

IN AIR OLJfT TO GFNERATOR 

11 i nilN UUL t 1 U ULI<ILi\n f U 1 \ 

G 31 

LI J 1 





CLOCK 

9cN-0 

9cN-0 

IN CENTRE CONSOLE BELOW RADIO 

III lb 1 1 T I > Ik- lb LJ 1 1 ■m' U lb lb LkJI»» 1^ IT 1 \ f 1 LkJ 1 

F 1 

i ■ 


OUTSIDE TEMP SENSOR 

UU 1 JIUL 1 LI II JLHOUI^ 

8cR 

\J L 1 > 

8cK 

U Lll 

IN OUTSIDE MIRROW DRIVER'S SiOE 

1 1 I LI LI 1 OIUL 1 111 \ i \ KJ T T LJ 1 X 1 T <L* X -~J i J IU 1— 

D 21 

U PL 1 





CENTRAL ELECTRIC 

7dM 

7dP 

IN PASSENGER'S FOOTWELL ON FIREWALL 

IP 1 1 ft ^^PL P I^JPb P^ P P IT I- - lu 1^ k^J P » P 11^ 1 1 V 1 La %m 



OIL PRESSURE SENSOR 

WlL 1 I^Lvwvi^L vLUvUn 

4dP 

i *ji 

4dP 

» Ul 

ON ENGINE BLOCK BELOW OIL FILTEF^ 

Ui 1 Li IUI 1 1 L KJ L U L 1 X UL L U f V KJ [|_ | ILI L 1 ^ 

P 27 

1 L I 





CENTRAL LOCK BUTTON 



IN CENTRE CONSOLE 

111 X_ |_ I 1 T I ^ 1— V— 1 1 Lr- 

E 99 100 

L / r r i V V 


Oil LFVF1 SWITCH 

UIL LL VLL ^VVIILII 

3eN-0 

-J ^ \ I LI 

3eN-0 

JLI 1 LI 

ON OIL PAN FRONT 

KJ J 1 KJ i 1— 1 / \ 1 I ( 1 IX KJ 1 T 1 

P 26 

1 £-U 





CIGAR LIGHTER 

9cN 

9cN 

IN ASHTRAY 

ill r l PTP i>rll 

GH 31 


OIL TEMPERATURE SWITCH (M249I 

UlLi ■ L 1 II L n J Lfl^L J »l 1 1 LI 1 (1 t£m*T S f 

13e0 

13e0 

ON TORQUE ' ONVERTER LEFT SIDE 

LJI T 1 KJ 1 % UA KJ L_ KJ III \ \ ■ 1 > pb_ LbI V mJ I KJ 

P 36 

1 JK* 





COOLANT TEMP. SENSOR 

4c0 

4cQ 

ON ENGINE 

%_/ p 1 1_ p 1 PLJ PI 11b 

P 26 


OnDMFTFR RFSFT SWITCH 

LI LJI— J 1 IL 1 Llv 1 O Wl r LI 1 



UNDER THE INSTRUMENT SCUTTLE 

UITpLILIX 1 1 IL II 1 pJ 1 <>UI IL 1 1 1 ULU 1 1 LL 

JKL 21 22 

Jl XL L l,LL 





COOLANT LEVEL SWITCH 



ON tXPANSlUN T ANK 

M 29,30 


POTENTIOMETER INSTRUMENT LIGHT 

1 \j 1 Lli 1 ILII 1 L 1 LI X. II 1 *J 1 l\LJI ILI * 1 LlUI t 1 

8cQ 

KJ L L» 


BY STEERING COLUMN LEFT 

LP 1 KJ 1 L L 1 > 1 1 I KJ) L KJ L KJ 1 II T L Kmm I 1 

DE 2 

UL I— 





DIAGNOSTIC CONNECTOR 

10dK 

10dQ 

UNDER THE BOOSTER COVER ON RIGHT SILL 

1 1 Pbrf P^ ■ " III |h mm V | |h f ^ ^h. ^■h' 1 p^ | 1 PI 1 A P 111 1 |— !■ 

JK 30 


POTENTIOMETER IDLE SPEED CO 

1 LJ 1 L 1 i 1 IplJI IL 1 Lit IkJ^L ' L L L< L *J 

6dL 

6dQ 

IN PASSENGER'S FOOTWELL 

III 1 * 1 mJ inlL_ 1 TLJ k_ 1 A 1 'mJ ^J 1 PWk L L 

OP 88 

vl VJ KJ 





D 1 CONTROL UNIT 

7dL 

7dQ 

IN PASSENGER'S FOOTWELL ON CDNTRQL UNIT CONSOLE 

J 1 1 1 i \ *S 1— P 1 1 lb 1 1 1 I V T 1^ 1 1 |^ 1 1 1 1 > "mfj ^ m 111 1 P^ m«v 1 1 hpj |^ 

L 82-84 


POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 

1 U 1 Lrl 1 ILII IL 1 Ll\ 1 LJI \ 1 ILnULlUI 1 1 V LI \ 1 ILnL i\\ 1 1 V^wll 1 l\L*L 

11pR 

1 ILn 

11pK 

1 ILI X 

LEFT TO PARKING BRAKE 

LLI 1 1 KJ 1 1 X 1 X 1 1 TLJ KJ 1 X #1 1 XL 

D 1 

U 1 





DRIVE CENTRAL LOCKING SYSTEM DRIVER'S DOOR 



ON DRIVER'S DOOR 

B 9192 


POTENTIOMETER FOR WIPING/WASHING 

1 KJ ■ LI I 1 iKj>t 1 1_. 1 l_ 1 \ 1 \Jw \ 1 1 II 1 J 1 ImJ I IT #1 u| HI 1 KJ 

8c0 

KJ l_ KJ 

8cL 

w LL 

UNDER THE IGNITION LOCK 

PW ■ T ^J |_ 1 ^ f 1 1 1_ 1 KJ. IT' ■ < KJ * I L KJ Kwm 1 X 

B 16 

U 1 Kf 





DRIVE CENTRAL LOCKING SYSTEM PASSENGER'S DOOR 



IN PASSENGER'S DOOR 

D 91,92 


POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 

i u i L'i i iyi il i l ix l f\ i 1 1 n niix luhui i ivjiiiiilj *j i -j i li i 

13dN-Q 

13dN>0 

ON SUPPLEMENTARY AIR CONDlTlOME 1NG 

KJ * ■ «w» ■ 1 1 1 II 1 f!l^ I t ^ |l 1 +mf 1 I Pk^l 1 P W 1 4PPU 

F 37 38 

■ J f * «jx/ 





DRIVE CRUISE CONTROL 

6dQ 

6dQ 

IN WHEEL HOUSING 

B 90 


PUMP LOCK DIFFERENTIAL 

1 LhJ I II 1h k^/ Lh 1 > ^Jll I LPl LI 1 1 1 J lLk 

17dQ 

17 dQ 

BEHIND THR LH REAR WHEEL 

KJ PL_ ■ P P * ~ \-J 1 ■ ' 1 \ h_ II 1 > IL_ ' « 1 > W ■ 1 > *■ La. PL- 

B 77 78 

l— ' j i t r vj 





DOOR CONTACT SWITCH LEFT 

7dR 

7dR 

IN A -PILLAR 

BC 99 100 


PUMP RELAIS LOCK DIFFERENTIAL 

1 Ui 11 1 iLLnlJ LULI ^ LJ 1 1 1 LI \ L' 1 1 tfl L 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

KJ ■ V ■ * 111 l_ \J | t \ | A pLk 'IT PJ|V_ l_ KJ T Kmmi X 

B 79,80 





DOOR CONTACT SWITCH RIGHT 

7dK 

7dK 

IN A-PILLAR 

III P ILL' 

C 99 100 


Push buttdn switch for power window 

1 U Jl 1 UUI IUI1 J Til 1 LI 1 1 UM 1 U 1 1 1— 1 \ T T 1 1 1U LI IT 

11dN-0 

1 IUI 1 LI 

11dN-0 

1 IUI » KJ 

IN CENTRE CONSOLE 

11 T L Lll 1 IXL L KJ 1 1 J> KJ L 1— 

G 11 I 11 

U 1 1, L II 





DOOR CONTACT FOR GLOVE COMPARTMENT LIGHT 



IN GLOVE BOX 

D 99,100 


PUSH BUTTON SUN ROOF 

1 L_J ' 1 LJ LJ 1 1 Lll I JUH ■ \ ULJI 

11d0 

11d0 

IN CENTRE CONSOLE 

E 14 15 

L— 1 ■ , \ J 





DOOR CONTACT SWITCH TAILGATE 

l8bN-0 

18DN-0 

ON TAILLiATe LOCK 

F 99,100 


PARKING BRAKE CONTACT 

1 1 1 1 11 A|l 1 1^ U I 1 ' PL! % Lm *mm L*l I " RLj 1 

11dQ 

11dL 

ON PARKING BRAKE 

KJ II ' ' * 1 > 1 » 1 1 I KJ 1 \ • * 1 1 iVk 

E 2122 





DDGR LUCK IIGHT PASSENGER'S SIDE 



IN DOOR 

P 93 


PRESSURE SWITCH FRlGEN 

1 I > |_ ij JUI ^L ^TTIILiI 1 'MULI1 

1dM 

idM 

ON RAOIA I OR 

KJ IT ' ^ ' P| LJI t * 1 LJ 1 X 

L 40 





DOOR LOCK LIGHT DRIVER'S SIDE 

— — - — 


IN DOOR 

M 93 


PRESSURE SWITCH COOLANT 

1 1 A L O \JU I^L J<II 1 I. M \_ \J 1, ■ ■ 1 I 1 

6c M 

UL I I 

6c M 

UL f 1 

ON EXPANSION TANK 

LJI I L ' X ' ri T ^ kJ I KJ IT 1 n 1 T 1 X 

MN 30 

r II t JV 





□FLAYING RFLAY SEAT HEATER 



UNDER THE SEAT 

M 42 


RDDF ANTENNA 

l\UUI nil * L'Hin 

12qN-0 

1 J_ LL 1 1 KJ 

12aN-0 

1 £— LJi 1 I KJ 

ON THE ROOF 

LI IT 1 1 1 L IX Uwl 

EF 616? 

LI U l,UL 





DISTRIBUTER 



ON ENGINE 

GH 82 83 


REAR WINDOW DEFOGGER 

HL ' " 1' IT 1 1 IL^U IT LJ L 1 U LJ UL 1 ^ 



AT EVERY WHEEL 

t \ P PL_ T l^_ 1 % 1 T T 1 1 IL_ IL_ PL. 

P 31 32 





ENGINE SPEED SENSOR 



ON ENGINE 

JK 83 84 


Rt AR WINDOW WIPER MOTOR 

1 % PL ■ « Till ILJPLJ IT 1 T II LI \ 1 IKJ 1 VJI * 

18c0 

(VJi L KJ 

18cO 

* \J L KJ 

IN LUGGAGE COMPARTMENT AT ENI 1 -PANEL 

IF! \ J L 11 t | A ^ ■ ■■ ^_ ^Jll 11 f | 1 > IT | 1 1 I | / \ 1 1- . | I PL—aHt—^HJ* 1 i Ll JLm L 

P 18 19 

l lv, l / 





EVAPORATOR SENSOR 

7cN-0 

7cN -0 

IN HEA ICR BOX 

H 37,38 


REAR WINDOW WIPER RELAY 

l\Lnl» it IMULi IV Till LIX mLL " i 

18c0 

■ KJ Km KJ 

18c0 

1 KJ L KJ 

UNDER THE TOOL KIT COVER 

KJ 1 I IVJ k_ 1 \ t 1 1 t KJTmJKm ' \t 1 Xta KJ T 1 X 

OP 17 

Ui 1 I 





ENGINE COMPARTMENT LIGHT 

3cN 0 

3cN 0 

ON ENGINE HOOD 

B 96 


RADIATOR FAN 

l\nUin i Lifx i nil 

3dN-0 

JUI 1 u 

3dN-0 

jUI 1 LI 

ON RADIATOR 

L/l T t\ nu 1 fl * LI I X 

r JU r J7 





FLOORLAMP DRIVER'S SIDE 

9dR 

9dK 

IN DRlVFR S FOOTwEL L 

111 LJH l T I ^ i W\.' P 1 r L >. L 

N 91 92 


RESISTOR INSTRUMENT LIGHTS 

i* l J 1 *.' i yj 1 « II i -J 1 1 \UI ILI i 1 l_l LJI 1 1 J 

7eP 

7rM 

'LI 1 

UNDER THE STEERING CONSOLE 

DF 21 2? 

UL L^LL 





FLOORLAMP PASSENGER'S SIDE 

9dK 

QrlD 
7 UK 

IN PASSENGER'S FOOTWELL 

n qiq9 

U 7 


RESISTANCE GROUP FOR BLOWER 

mL JU 1 'i ' ILL LJ 1 X Kj KJ ' ■ KJi \ LJ L LJ T T L ' X 

7cM 

/Cr 

LEFT TO WIPER MOTOR 

KL 31,32 





FUEL INJECTORS 



ON ENGINE 

L-N 90 


RESISTANCE GROUP FOR ADD AIR CONDITIONER 

ML Jl J ■ HI IL L LJ. 1 > LJ LJ 1 1 LJI \ LJ L| , f\ 1 J X L LJI1U1 1 1 Lll 1 LJ X 

12d0 

12d0 

ON SUPPLEMENTARY AIR CONDITIONING, LEFT 

HJ 37,38 





FREQUENCY SWITCHES 



AT THE 1 OUOSPEAKER 

FG 66, H66 


STARTER INTERLOCK 

*J> P 'in ' LH 111 l l__ 1 > |__ LwJ V- 1 A 



ON IGNITION LOCK 

L1.2.H21.A85 





FRESH AIR BLOWER ENGINE 

IdN-O 

1dN-0 

ON RAC..AT0R 

LM 31,32 


STOP LIGHT TAILGATE 

J I LJI LILJI ■ 1 » f> 1 L LJ ^ i L 



ON TAILGATE 

J 9,10 





FRONT SENSOR AIRBAG PASSENGER 'S SIDE 

7cL 

7cL 

IN PASSENGER COMPARTMENT ABOVE CONTROL UNIT 

OP 73,74 


STOP LIGHT SWITCH 

6dP 

6dM 

AT THE BRAKE PEDAL 

C 2.3 





FRONT SENSOR AIRBAG DRIVER 'S SlOE 

7cQ 

7cQ 

IN PA? ;ENGER COMPARTMENT ABOVE CONTROL UNIT 

OP 73,74 


SPEE0 SENSOR 



AT EVERY WHEEL 

E-H 79,80 





FREEZING PROTECTION SWITCH AIR CONDITIONING SYSTEM 

7c M 

7cM 

UNDER THE WINDSHIELD WIPER COVER 

FG 31 


SUPPRESSOR FOR RADIO 

8d0 

8d0 

IN CENTRE CONSOLE IN FRONT OF R ALIO 

DE 61 





FUEL PUMP 



ON FUEL TANK 

GH 90 


SWITCHING UNIT EX IM193) 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 28-30 





FUFi LEVEL SENSOR 

15dM 

1SdM 

IN FuEl TANK 

H 30 


SHIFT VALVE RESONANCE FLAP 

ScO 

BcD 

IN ENGINE COMPARTMENT 

OP 86 





GENERATOR 

4dP 

4dP 

IN ENGINE COMPARTMENT 

DE 81.82 


SEAT BELT 




0 22 





GLOVE BOX LAMP 

7cM 

7cP 

IN GLOVE BOX 

CD 100 


SEAT MEMORY CONTROL UNIT LEFT 

10dP 

10dP 

IN SEAT 

K-0 57 





HALL SENSOR 




L 81 


SEAT MEMORY CONTROL UNIT RIGHT 

lOdM 

lOdM 

IN SEAT 

K-0 53.54 





HF SENSOR 



NOT APPLICABLE WITH R-PROGRAM 

D-G 79.80 


SOLENOID CLUTCH COMPRESSOR 

3eN 

3gN 

ON ENGINE 

P 33 





HIGH PRESSURE A NO LOW PRESSURE SWITCH 

2dM 

2dM 

IN FRONT OF AIR CONDITIONING COMPRESSOR RIGHT 

P 32 


SOLENOID VALVE ABS 

2cP 

2cP 

ON HEADLIGHT LEFT 

C 72 





HORN AlARM system 

7cK 

7cR 

IN HEATER BOX 

L 91.92 


SOLENOID VALVES AIR CONDITIONING 

7cN-0 

7cN-0 

IN HEATER BOX 

B 37-40 





HYDRAULIC UNIT ABS 

3cQ 

3cQ 

IN WHEEL HOUSING 

AB 73-76 
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HAZARD LIGHT SWITCH 

8c0 

8cL 

ABOVE IGNITION LOCK 

HJ 1 

HEATED OXYGEN SENSOR 



ON CATALYZER 

0 90 

HEADLIGHT VERTICAL AIM CONTROL 

10eR 

10eK 

IN THE HANDBRAKE COVER 

A4 A 67 

HEADLIGHT WASHING FLUID PUMP 

6c L 

6cL 

IN WHEEL HOUSING FRONT RIGHT 

D 11 

INFO SWITCH 



ON STEERING WHEEL 

E 30 

INSIDL TEMP. SENSOR 

7cN 

7c0 

IN THE CENTER CONSOLE NEXT TO THE VENTILATION 

B 32 33 

INSIDE LIGHTS ROOF 

10aN-0 

10aN-0 

CLOSE TO SUN VISOR 

P 99 100 

l J Ivv 

INSIDE LIGHTS TAILGATE 1 



on tailgate 

0 99 100 

INSIDE LIGHTS TAILGATE II 



on tailgate 

N 99 100 

INSTRUMENT CLUSTER 




A-C 22-30 

INDICATOR SWITCH BRAKE FLUID 



IN BRAKE FLUIO RESERVOIR 

F 2122 

IGNITION FINAL STAGE 

1dP 

1dP 

ON HEADLIGHT LEFT 

F 82,83 

IGNITION CIRCUIT CONTROL CONTROL UNIT 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

HJ 8182 

KICKDDWN SOLENOIO VALVE 



ON GEARBOX 

AB 86 

KICK -DOWN SWITCH 



ON ACCELERATOR PEDAL 

BC 86 87 

kftTfcta> WUjW ■ 

KNOCK SENSOR 



ON ENGINE 

LM 81 

LICENSE PLATE LIGHTS 

18dN-0 

18dN-0 

IN THE REAR BUMPER 

P 6,7 

LIGHTS CENTRAL ELECTRIC 

6dM 

6dP 

UNDER THE GLOVE BOX 

LM 93 

LOCK CYLINDER FOR PASSENGER'S DOOR 



IN PASSENGER'S DOOR 

C 91,92 

LOCK CYLINDER FOR DRIVER'S DOOR 



ON DRIVER'S DOOR 

A 91.92 

Mr" 1 JETRONIC CONTROL UNIT 

7dL 

7dQ 

IN PASSENGER'S FOOTWELL ON CONTROL UNIT CONSOLE 

J 87 -89 

MASS AIR FLOW SENSOR 

6cN-Q 

6cN-0 

BEFORE THE INTAKE MANIFOLD 

OP 84,85 

MEMORY SWITCH RIGHT 

9cK 

9cR 

IN PASSENGER'S DOOR 

A 5152 

MEMORY SWITCH LEFT 

9cR 

9cK 

ON DRIVER'S DOOR 

A 5960 

MICRO SWITCH CENTRAL NOZZLE 

8c-bN-0 

8c-bN-Q 

IN THE CENTER CONSOLE, ABOVE THE RADIO 

AB 37 

MOTOR POWER WINDOW PASSENGER'S SIDE 



IN PASSENGER'S DOOR 

N 11 

MOTOR POWER WINDOW DRIVER'S SIDE 



ON DRIVER'S DOOR 

F 11 

MOTOR SUN ROOF 

11QN-0 

11aN-0 

IN ROOF 

E 11 

MIRROR MEMORY CONTROL UNIT 

7cQ 

7cL 

IN DRIVER'S FOOTWELL ON SIDE 

D 52-57 

MIRROR ADJUSTMENT SWITCH 

9cR 

9cK 

ON DRIVER'S DOOR 

AB 4647 A 5556 

OUTSIDE TEMP. SENSOR 

2-3dQ 

2-3dQ 

IN AIR OUCT TO GENERATOR 

G 31 

OUTSIDE TEMP. StNSDR 

8cR 

8cK 

IN OUTSIDE MIRROWORIVER'S SIDE 

D 21 

OIL PRESSURE SENSOR 

4dP 

4dP 

ON ENGINE BLOCK BELOW OIL FILTER 

P 27 

OIL LEVEL SWITCH 

3eN-0 

3eN-0 

ON OIL PAN, FRONT 

P 26 

OIL TEMPERATURE SWITCH (M249I 

13eO 

13eO 

ON TORQUE ( ONVERTER LEFT SIDE 

P 36 

ODOMETER RESET SWITCH 



UNDER THE INSTRUMENT SCUTTLE 

JKL 21,22 

POTENTIOMETER INSTRUMENT LIGHT 

8cQ 


BY STEERING COLUMN LEFT 

DE 2 

POTENTIOMETER IDLE SPEED CO 

6dL 

6dQ 

IN PASSENGER'S FOOTWELL 

OP 88 

POTENTIOMETER FOR HEADLIGHT VERTICAL AIM CONTROL 

11eR 

11eK 

LEFT TO PARKING BRAKE 

D 1 

POTENTIOMETER FOR WIPING/WASHING 

8c0 

8cL 

UNDER THE IGNITION LOCK 

B 16 

POTENTIOMETER EXTRA AIR CONDITIONING SYSTEM 

13dN-0 

13dN-0 

ON SUPPLEMENTARY AIR CONDITIONING 

F 37.38 

PUMP IOCK DIFFERENTIAL 

17dQ 

17dQ 

BEHINO THR LH REAR WHEEL 

B 77,78 

PUMP RELAIS 1 OCK DIFFERENTIAL 

16dO 

16d0 

UNDER THE SPARE WHEEL COVER 

B 79,80 

PUSH BUTTON SWITCH FOR POWER WINDOW 

11dN-0 

11dN-0 

IN CENTRE CONSOLE 

G 11, L 11 

PUSH BU f TON SUN ROOF 

1ldO 

11dO 

IN CENTRE CONSOLE 

E 14.15 

PARKING BRAKE CONTACT 

11dQ 

11dL 

ON PARKING BRAKE 

E 21,22 

PRESSURE SWITCH FRlGEN 

IdM 

IdM 

DN RADIATOR 

L 40 

PRLSSURE SWITCH COOLANT 

6cM 

6cM 

ON EXPANSION TANK 

MN 30 

ROOF ANTENNA 

12QN-0 

12QN-0 

ON THE ROOF 

EF 61,62 

REAR WINDOW DEFOGGER 



AT EVERY WHEEL 

P 31,32 

REAR WINDOW WIPER MOTOR 

18c0 

18c0 

IN LUGGAGE COMPARTMENT AT END-PANEL 

P 18.19 

REAR WINDOW WIPER RELAY 

18c0 

18c0 

UNDER THE TOOL KIT COVER 

OP 17 

RADIATOR FAN 

3dN-0 

3dN-0 

ON RADIATOR 

P 38,39 

RESISTOR INSTRUMENT LIGHTS 

7eP 

7cM 

UNDER THE STEERING CONSOLE 

OE 21.22 

RESISTANCE GROUP FOR BLOWER 

7cM 

7cP 

LEFT TO WIPER MOTOR 

KL 31,32 

RESISTANCE GROUP FOR ADD. AIR CONDITIONER 

12d0 

12d0 

ON SUPPLEMENTARY AIR CONDITIONING. LEFT 

HJ 37,38 

STARTER INTERLOCK 



DN IGNITION LOCK 

L1,2. H21, A85 

STOP LIGHT TAILGATE 



ON TAILGATE 

J 9.10 

STOP LIGHT SWITCH 

6dP 

6dM 

AT THE BRAKE PEDAL 

C 2,3 

SPEED SENSOR 



AT EVERY WHEEL 

E-H 79.80 

SUPPRESSOR FOR RADIO 

8d0 

8d0 

IN CENTRE CONSOLE IN FRONT OF RADIO 

DE 61 

SWITCHING UNIT EX (M193I 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 28-30 

SHIFT VALVE RESONANCE FLAP 

ScO 

BcO 

IN ENGINE COMPARTMENT 

OP 86 

SEAT BELT 




0 22 

SEAT MEMORY CONTROL UNIT LEFT 

lOdP 

10dP 

IN SEAT 

K-0 57 

SEAT MEMORY CONTROL UNIT RIGHT 

10dM 

10dM 

IN SEAT 

K-0 53.54 

SOLENOID CLUTCH IOMPRESSOR 

3eN 

3eN 

ON ENGINE 

P 33 

SOLENOID VALVE ABS 

2cP 

2cP 

ON HEADLIGHT LEFT 

C 72 

SOLENOID VALVES AIR CONDITIONING 

7cN-0 

7cN-0 

IN HEATER BOX 

B 37-40 


DESIGNATION, FUNCTION POSITION IN NOTE FIELD IN 

VEHICLE WIRING DIAGRAM 
LHD RHD 

SOLENOID VALVE LDCK DIFFERENTIAL 

17dQ 

17dQ BEHIND THE LH REAR WHEEL 

C 72 

SOLENOID VALVE (ADDITIONAL AIR CONDITIONER) 

10eM 

10eM 

UNDER THE RIGHT SEAT 

F 38 

STEERING IGNITION LOCK 



ON STEERING COLUMN 

B 14-16 

rnr a i/rn 

SPEAKER 




F-J 66-69 

IKAILLK LUUPLINu 

18dN-0 

18dN-0 

UNDER THE REAR BUMPER 

075 

TURN SIGNAL / DIMMER SWITCH 

9cP 

9cN 

ON STEERING COLUMN 

JK 1,2 

THROTTLE VALVE SWITCH 



ON NGINE 

JK 90 

TWO-TONE HORNS 




CD 20 

TRANSMISSION PROTECTION SWITEH 



ON GEARBOX (ONLY AUTOMATIC) 

D 84,85 

Till f~ A yr i it ii nn/\\ tf~ C*\ * llTi^l i 

IAILGATE UNLOCKING SWITCH 

10eR 

10eK 

■ ft 1 P ^ ■ J ■ L 1 ft ft 1 l^"ft ^Hft ft 1 J P^»» M** ft J ^ ■ ft 

IN THE HANDBRAKE COVER 

KL 99,100 

T A ii r i TT i rh ii fi r~ i ✓ 1 1 1 r~ finn ir 

TAILGATE UNLOCKING DRIVE 

18c0 

18c0 

UNDER THE TOOL KIT COVER 

ft. ^ J—L J A A 

M 99,100 

1 AILuA 1 h LUCK 

18bN-0 

18bN-D 

UNDER THE REAR SPOILER 

E 91 

TANK VENTING VALVE 

4cN 

4CN 

IM CMITIMC rriMDAQTMrMT MflT A DDI IP A Dl C" \,/IT "5-1 D DDDfiD A M 

IN LNUINL LUrlrAK 1 MLN 1 NU 1 ArrLiLAdLt Wl 1 -Ji K-rKUuKAn 

OP 86,87 

tipf ppf^i idf rriMTDni rnMTDm iimit 

tiKL rKtiiUKC L\JN 1 KUL LUINIKUL UfNI 1 

/Cr 

7cM 

ON INTRUMENT PANEL 

u nc no 
K /o-/o 

TEMPERATURE SENSOR DOUBLE NTC 

4cN 

4cN 

ON ENGINE 

OP 87,88 

TEMPERATURI SENSOR COOLING WATER 

2eP 

2eP 

ON RADIATOR 

K40 

TEMPERATURE SWITCH SUCTION TUBE 

6c 0 

6c0 

AT THE INTAKE MAINFOLD 

K 40 

THERMO ELEMENTS CATALYTIC CONVERTER 

8eN-0 

8eN-0 

ON CATALYZER 

0 28,29 

THERMO ELEMENTS IGNITION CIRCUIT 



IN THE EXHAUST MANIFOLD.RIGHT AND LEFT SlCttffl E 

JK 82 

TOOTHED BELT TENSION SWITCH 

3dN 

3dN 

ON ENGINE 

N 22 

TIME RELAY 

8dN 


IN CENTRE CONSOLE BELOW RADIO 

P 23-25 

WARNING BUZZER 

8c P 

8cM 

ON STEERING PROTECTIVE TUBE 

D 29,30 

WASHING JETS 

6bN-0 

6DN-0 

ON THE ENGINE HOOD 

B 11.12 

WASHING FLUID LEVEL SWITCH 

6cL 

6cL 

ON WINDSHIELD WASHER TANK 

MN 28,29 

WIPE/WASH SWITCH 

8cO 

8c0 

ON STEERING COLUMN 

AB 18-20 

WINDSHIELD WASHING FLUID PUMP 

6cL 

6cL 

IN WHEEL HOI SING FRONT RIGHT 

0 11 
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H 


J 


K 


M 


N 


0 


WIRING DIAGRAM 97-485 


928 b I S MUULL 94 

PLUG CONNECTIONS, GROUND POINTS 


b'HLL I 14 


B 


D 


H 


J 


K 


PLUG CONNECTIONS 


GROUND POINTS 


CODE NUMBER OF PINS DESIGNATION. FUNCTION POSITION IN NOTE FIELD IN 

VEHICLE WIRING DIAGRAM 
LHD RHD 


CODE DESIGNATION. FUNCTION POSITIOHEN IN NOTE 

VEHICLE 

lhd mm 

T1 

I 1 

i 

ni nwr onv i amd 
LlLUVt BUa LArlr 

7rl 
/CL 


ARDV/F fl I M F I rflMTRDI UNIT 

l_U /O 


GP I 

BODY FRONT LEFT 

1c0 

icO 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

1 L 

z 

LINulfNt. LUrlr - Ah 1 rlLN 1 Llun 1 

DCU 

DLU 

1 INriFP THF W1PFR <sVSTFM FflVFR 

R97 


GP II 

BODY FRONT RIGHT 

2cM 


IN ENGINE COMPART NEAR AIR CONDITIONING CONDENSER 

1 1 

zb 

UUUK UK VLK i ilUt 


7rl 

> LL 


Tm.4 P^S-fiO r\?7 A93 94 K9? 93 


GP III 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 


IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

T4 


DOOR PASSENGER'S SIDE 

7cL 

7cQ 

IN PASSENGER'S 000R 

B42.C51-54.C93.94.K92.93 


GP IV 

STEERING CONSOLE 

8cP 


ON STEERING CONSOLE. BELOW LEFT 

I b 


IMCTDIIMFMT CfllTTir 


7rl 

/ LL 

at ci ipDnRTINn TURF HM "sTFFRIMfi millMN 

A 1 oU" rUrt 1 lliu 1 UDL Ul' O I LurvlINU LULU' IIH 



GP V 

FIREWALL 

8dM 

-*dP 

ABOVE CENTRAL ELECTRIC 

T6 

12 

DOOR DRIVER'S SIDE 

7cQ 

7cL 

ON ORIVER S DOOR 

Cf4.C60.FG65.G14.B93.94.N93 


GP VI 

BODY REAR 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

T7 

i.. 

TRANSMISSION BACKUP LIGHT SWITCH 

lodu 

16dU 

1 IMflCD TUC CD A DC W/UTCl mwCD 

UNUlK 1 nt or AKL WnLtL LUV tK 

DC 


GP VII 

GROUND S T PAP BATTERY 

18d0 

18d0 

UNDER THE TOOL KIT COVER 

TO 

1 8 

*) 
1_ 

LILLNoL rLA 1 L Llun 1 j 

1QrM 
IQCI x 

IOLU 

1 IMnFR TWF Tfini KIT fflVFR 
UlxULrT 1 nL 1 UUL f\l 1 LUVQR 

"D 

GP VIII 

ENGINE POWER 

6cO 

■6c0 

ON UPPER CRANKCASE. REAR LEFT 

1 7 

L 

nnnp rrtNTArr switch tah hatf 

18rD 

18r0 

UNDER CARPET IN FRONT OF TOOL KIT 

F98 

GP IX 

ENGINE ELECTRONICS 

6cN 

6cN 

ON UPPER CRANKCASE. REAR RIGHT 

T10 

6 

REAR WIRING LOOM / B-PILLAR 

13dL 

i3dQ 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

LM10.N31-32.Q97 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

BEHIND ABS HYDRAULIC UNIT 

I \ I 

Q 

D Dil 1 AD / TAII HATr 
D-HLLAK / IAILUAIL 

1 JUli 

! JLIU 

1 INF1FR TAII HATF TRIM PANFI Tl flSF TO SUN VISOR 

kio Nn^ii?ri98 

GP XI 

WHEEL HOUSING RIGHT INNER 

5cM 

5cM 

IN ENGINE COMPART. ON RIGHT SUSPENSION STRUT MOUNT 

T12 

2 

SIDE MARKER LIGHT LEFT REAR 

18c0 


UNDER THE TOOL KIT COVER 

010 

GP Xil 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 

T13 

z 

SIDE MARKER LIGHT RIGHI RLAK 



i iKincD tuc Tnni wit rn\/ro 
UNUtK 1 ML 1 UUL M 1 LUVLK 




T 1/ 








tic; 







T1& 







T17 







T18 

14 

FRONT END / ENGINE WIRING LOOM 

3cM 

3cM 

IN LNuINt LOMPAKIMtNl Al K:JII WHh-L HUUbllNb 

mci T/ . i ii*"DQ nan 
UZfa,Z/,_jJJr\j9,Uoj 



19 

26 

INS 1 KUMLN 1 rANLL - / KtAK WIKINu LUUM 

7rll 
/□L 

/uL 

INLAK LtM 1 KAL LLLL 1 KIL 



CODE MEANING 

CODE MEANING 


1/. 

JLA 1 UKIVLK O ilUL 

10e>n 

IUCU 

lUCL 

lllsinFR THF SFAT AriVANrF SFAT 

F^fl-fiO H I4fi K43-44 

' z i 


SEAT PAS^FNGFR'S ^IDF 

10eL 

IVCL 

10e0 

UNDER THE SEAT ADVANCE SEAT 

H42F51-53 

T22 

12 

DOOR PASSENGER'S SIDE 

7cL 

7cQ 

IN PASSENGER'S DOOR 

C42X51.H65.L14.D93.94.093 


Z I 

AR^ 


7rl0 

FOOTWELI AT LEFT SIDE PANEL 

l \J\J 1 VV LLL r\ 1 Ll_il 1 tjjl l_Jl_ f nl ILL 

K73-76F30 

T24 

6 

TRAILER COUPLING 

6dL 

l Ar\ 

ouQ 

UNULK 1 HL LLN 1 KAL LLLL 1 KIL 

Ur /b, /D 

ABS 

ANTIL0CK BRAKING SYSTEM 

PIN 

PIN 

1 zb 

1 
i 

WIKt LUmINlL 1 UK 

1 L 


IN FMHlfJF mMPARTMFNT RII7HT 

\n LINUIIiL LU' Ir nrv 1 1 ILIN 1 rvlun 1 

LU J 

1 CO 

-> 

HFATFn ^PRAY IFT 1 FFT 



UNDER THE WIPER SYSTEM COVER 

C12 

AC 

AIR COND'^GNING SYSTEM 

POT 

POTENTIOMETER 

T27 

2 

HEATED SPRAY JET RIGHT 

6c0 

6c0 

UNDER THE WIPER SYSTEM COVER 

C11 

DEF 

DEFROST 

PSD 

PORSCHE LIMITED SLIP DIFFERENTIAL 

T28 







SS 

SPEED SENSOR 

RDK 

TIRE PRESSURE CONTROL 

1 t7 

A 

aid rnNniTiriNHNri sy^tfm 

8cN 

8cN 

IN CENTRE CONSDLE 

F33 

ES0 

ENGINE-SPEED SENSOR OUTPUT 

ROW 

REST OF WORLD 

T30 

6 

AIR CONDITIONING MoTEM 

oCN 


IN LLINIKL LUNiULt 


MFI ♦ 01 

DIGITAL ENGINE ELECTRONICS 

RHD 

RIGHT-HANO DRIVE 

I 3 " 

it- 

iMcinr tcmd ctmcod cno aid rnwniTinwirD 

INblUt 1 LHr. jtfNMJK rU" AlK LUINUI 1 IUINLK 

OLIN 

SrM 

IM FFNTRF mM^ni F 



J 



IfiriO 

UNDER THE SPARE WHEEL COVER 

036086 

DI 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

CL 

CLOSE 

""33 


FRONT END / INSTRUMENT PANEL WIRING LOOM 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

C2.A98 

FCU 

FREQUENCY CONVERTER UNIT 

SA 

SAUDI ARABIA 

TIL 

ft 

o 

AnniTlflNAI AIR fONfllTIONER 

12dN 

12dN 

ON SUPPLEMENTARY AIR CONDITIONING, RIGHT 

G39 

RA 

REAR AXLE 

CU 

CONTROL UNIT 

T3? 

1 

ADDITIONAL AIR CONDITIONER 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

F36 

HF 

HIGH FREQUENCY 

WP 

WELD POINT 

T36 

6 

MIRROR PASSENGER'S SIDE 




B41-42 

RL 

REAR LEFT 

HCS 

HEADLIGHT CLEANING SYSTEM 

T37 

15 

MIRROR DRIVER'S SIDE 




CD48, C21 

T38 

15 

MIRROR PASSENGER'S SIDE WITH MEMORY 




A52-54 

RR 

REAR RIGHT 

PL 

PLUG 

T39 

15 

MIRROR ORIVER S SIDE WITH MEMORY 




A57-58 

IC 

INSTRUMENT CLUSTER 

DP 

DISCONNECTING POINT 

T40 







TE 

TERMINAL 

USA 

USA 

T41 







SCS 

COMBINED STEERING COLUMN SWITCH 

FA 

FRONT AXLE 

T42 

6 

WL INSTRUMENT PANEL / WL B -PILLAR 

13dL 

13dQ 

UNDER THE PASSENGER SIDE REAR TRIM PANEL 

E13.E93.94 


WL 

WIRING LOOM 

FL 

FRONT LEFT 

T^3 








JLU 

3 

WIRING LOOM B-PILLAR / TAILGATE LOCK 

13aN 

13a0 

UNDER TAILGATE TRIM PANEL CLOSE TO SUN VISOR 

E92 

LED 

LIHHT-EMITTING DIODE 

FR 

FRONT RIGHT 

T45 

-> 
i. 

IGNITION FINAL STAGE / CONTROL UNIT 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

KL83.84 


LHD 

LEFT-HAND 0RIVE 

CP 

CONNECTING POINT 

K6 

19 

DIAGNOSTIC CONNECTOR 

11eK 

11pR 

UNDER THE COVER ON PASSENGER'S SIDE SILL 

JK30 


GP 

GROUND POINT 

WW 

WORLDWIDE 

T47 

8 

CODING ELEMENT FOR IGNITION SYSTEM AND LH-JE TRONIC 

7dL 

7dQ 

ON CONTROL UNIT CONSOLE 

l-L , 


LF 

LOW FREQUENCY 

CE 

CENTRAL ELECTRIC 

TLB 

3 

HEATED OXYGEN SENSOR 

6dL 

6dQ 

UNDER THE CENTRAL ELECTRIC 

089 


FOG 

FOG LIGHT 

ADL 

ADDITIONAL DRIVING LIGHTS 

T49 


FRESH AIR BLOWER 

7cL 

7cL 

ON BLOWER HOUSING 

LM32 


T50 

6 

AUTOM TRANSM , COUPLING TO GEARBOX WIRING LOOM 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

HJ22 

NO 

NUMBER 

CLS 

CENTRAL LOCKING SYSTEM 

T51 

6 

AUTOM. TRANSMISSION. COUPLING TO REAR WIRING LOOM 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

BC8b~.86.M2 


RFL 

REAR FOG LIGHT 



TS2 

6 

6JRBAG 

8dN 


IN CENTRE CONSOLE 

M73 


NTC 

NEGATIVE TEMPERATURE COEFFICIENT 



T53 


AIPBAG 

8dN 


IN CENTRE CONSOLE 

M73 


np 

nPFNi 




B 


D 


H 


J 


K 


Printed in F -runny ■ YXXH W 


97-487 


WIRING 


97 


H 


J 


K 


L 


M 


N 


0 


GROUND POINTS 


M - NUMBERS 


FIELD IN 

WIRING DIAGRAM 


CD98 


B97 


C44,C55-60,D22,A93 1 94,K92,93 


B42.C51-54.C93.94.K92.93 


C3-H3, K23.H33 


C44.C60.FG65.G14.B93.94.N93 


PS 


P6 


F98 


LM10.N31-32.097 


K1O.N031.32.O98 


D10 


02 










026.27... j3.JK39.D83 


EF13.GH28.HJ23.M4.F96.97J97 


F58-60.HJ46.K43-44 


H42.F51-53 


C42.C51.H65! 14.093.94.093 


K73-76.F30 


0P75.76 


C85 


C12 


C11 




F33 


F33-34 


BC33 


036,086 


C2.A98 


G39 


F36 


B41-42 


CD48, C21 


A52-54 


A57-58 






E13.E93.94 




E92 


KL83,84 


JK30 


U. ■ 


089 


LM32 


HJ22 


BC85,86,M2 


M73 


M73 


CODE DESIGNATION. FUNCTION POSITION IN NOTE 

VEHICLE 
LHD RHD 

GP I 

BOOY FRONT LEFT 

1cO 

1cO 

IN ENGINE COMPARTMENT AT FRONT END PANEL 

GP II 

BODY FRONT RIGHT 

2cM 

2cM 

IN ENGINE COMPART, NEAR AIR CONDITIONING CONDENSER 

GP 111 

WHEEL HOUSING WALL FRONT RIGHT 

3cM 

3cM 

IN ENGINE COMPARTM. RIGHT SIDE ABOVE IGNITION COIL 

GP IV 

STEERING CONSOLE 

8cP 

8cM 

ON STEERING CONSOLE. BELOW LEFT 

GP V 

FIREWALL 

8dM 

8dP 

ABOVE CENTRAL ELECTRIC 

GP VI 

BODY REAR 

16d0 

16d0 

UNDER THE SPARE WHEEL COVER 

GP VII 

GROUND S T PAP BATTERY 

18d0 

18d0 

UNDER THE TOOL KIT COVER 

GP VIII 

ENGINE POWER 

6cO 

6c0 

ON UPPER CRANKCASE. REAR LEFT 

GP IX 

ENGINE ELECTRONICS 

6cN 

6CN 

ON UPPER CRANKCASE. REAR RIGHT 

GP X 

WHEEL HOUSING LEFT OUTER 

3dQ 

3dQ 

BEHIND ABS HYDRAULIC UNIT 

GP XI 

WHEEL HOUSING RIGHT INNER 

5cM 

5cM 

IN ENGINE COMPART, ON RIGHT SUSPENSION STRUT MOUNT 

GP XII 

WHEEL HOUSING LEFT INNER 

5cP 

5cP 

IN ENGINE COMPARTM. ON LEFT SUSPENSION STRUT MOUNT 


ABBREVIATIONS 


M 061 ENGLAND VERSION 

M 139 ADJUSTABLE SEAT HEATING SEAT LEFT 

M 193 JAPAN VERSION 

M 195 TELEPHONE PREPARATION CELLULAR 
(MOTOROLA) 

M 208 TRAILER COUPLING 

M 215 SAUDI-ARABIA VERSION 

M 249 AUTOMATIC TRANSMISSION 

M 261 OUTSIDE MIRROR FLAT PASSENGER'S SIDE 

M 340 ADJUSTABLE SEAT HEATING SEAT RIGHT 

M 383 SPORT SEAT LEFT 

M 387 SPORT SEAT RIGHT 

M 479 AUSTRALIAN VERSION 

M 481 TRANSMISSION 

M 484 USA VERSION 


CODE MEANING 

CODE MEANING 

ABS 

ANTILOCK BRAKING SYSTEM 

PIN 

PIN 

AC 

AIR CONCT'ONING SYSTEM 

POT 

POTENTIOMETER 

OEF 

DEFROST 

PSD 

PORSCHE LIMITED SLIP DIFFERENTIAL 

ss 

SPEED SENSOR 

RDK 

TIRE PRESSURE CONTROL 

ESO 

ENGINE-SPEED SENSOR OUTPUT 

ROW 

REST OF WORLD 

MFI * Dl 

DIGITAL ENGINE ELECTRONICS 

RHD 

RIGHT-HAND DRIVE 

Dl 

ELECTRIC IGNITION SYSTEM WITH KNOCK CONTROL 

CL 

CLOSE 

FCU 

FREQUENCY CONVERTER UNIT 

SA 

SAUDI ARABIA 

RA 

REAR AXLE 

CU 

CONTROL UNIT 

HF 

HIGH FREQUENCY 

WP 

WELD POINT 

RL 

REAR LEFT 

HCS 

HEADLIGHT CLEANING SYSTEM 

RR 

REAR RIGHT 

PL 

PLUG 

IC 

INSTRUMENT CLUSTER 

DP 

DISCONNECTING POINT 

TE 

TERMINAL 

USA 

USA 

SCS 

COMBINED STEERING COLUMN SWITCH 

FA 

FRONT AXLE 

WL 

WIRING LOOM 

FL 

FRONT LEFT 

LED 

UHHT -EMIT TING DIODE 

FR 

FRONT RIGHT 

LHD 

LEFT-HAND DRIVE 

CP 

CONNECTING POINT 

GP 

GROUND POINT 

WW 

WORLDWIDE 

LF 

LOW FREQUENCY 

CE 

CENTRAL ELECTRIC 

FOG 

FOG LIGHT 

AOL 

ADDITIONAL DRIVING LIGHTS 

NO 

NUMBER 

CLS 

CENTRAL LOCKING SYSTEM 

RFL 

REAR FOG LIGHT 



NTC 

NEGATIVE TEMPERATURE COEFFICIENT 



OP 

OPEN 




M 
1 1 

j u 

LUMBAR SUPPORT SEAT RIGHT 


M 

525 

ALARM SYSTEM WITH CONTINUOI 

IS TONE (SWITZERLAND) 

M 

528 

OUTSIDE MIRROR KONVEX PASSENGER'S SIDE 

M 

537 

SEATING POSITION CONTROL COM 

tEn^ORT SEAT LEFT 

M 

538 

SEATING POSITION CONTROL COM 

I^ORT SEAT RIGHT 

M 

553 

USA - CANADA VERSION 


M 

562 

AIRBAG 


M 

570 

ADD. AIR CONDITIONER {INCREAS 

EZ=D COOLING CAPACITY 

M 

576 

REAR FOG LIGHT 


M 

586 

LUMBAR SUPPORT SEAT LEFT 


M 

602 

HIGH MOUNTED STOP LIGHT 


M 

612 

TELEPHONE PREPARATION C-NE ' 
(PHILIPS) 

WORK 

M 

650 

ELECTRIC 



SUN ROOF 
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J 


K 


L 


M 


N 


0 
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